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Abstract 
 
Previous research has suggested that cardiovascular disease risk factors can be 
influenced by work-related stress, eliciting both psychological and physiological 
responses. These stress responses, and their subsequent effect on cardiovascular 
disease risk may be prolonged by an inability to adequately unwind from work. This 
thesis aims to explore the association between work-related rumination, focussing on 
affective rumination, and three modifiable cardiovascular risk factors: diet, blood 
lipids and blood pressure. Four studies were conducted. In study 1, findings from a 
four-day food diary study showed that affective rumination was significantly 
associated with emotional eating. Additionally, high affective ruminators (N = 18) 
consumed significantly more sugar, saturated and monounsaturated fats during 
weekdays relative to low affective ruminators (N = 16). In study 2, results from a cross-
sectional designed study revealed a significant positive association between affective 
rumination and high-density lipoprotein (HDL) cholesterol. Moreover, high affective 
ruminators (N = 15) exhibited significantly higher levels of HDL cholesterol when 
compared to low affective ruminators (N = 14). Study 3 employed an explorative blood 
pressure diary design over four consecutive days (two workdays followed by two 
leisure days). Findings indicated significant negative associations between state 
affective rumination and systolic blood pressure and heart rate on workdays. There 
was no significant effect of trait rumination group (high [N = 32] vs. low [N = 30]) on 
blood pressure and heart rate. In study 4, results from a four-week randomised waitlist 
control study demonstrated that individuals assigned to the mindfulness meditation 
group (N = 28), reported significantly fewer somatic stress symptoms and higher levels 
of psychological detachment compared to controls (N = 33). Overall, findings propose 
that affective work-related rumination is associated with cardiovascular risk factors, 
namely diet, blood lipids and blood pressure. Mindfulness-based meditation provides 
an effective way to reduce somatic stress symptoms and improve psychological 
detachment. 
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1 Introduction 
 
1.1 Background to the present research 
  Heart and circulatory diseases are the second leading cause of death in England 
and Wales accounting for over 10.9% of all registered deaths in 2017 (Office for 
National Statistics, 2018), after dementia and Alzheimer’s disease (leading cause of 
death), and followed by chronic lower respiratory diseases (third leading cause of 
death). However, for men, ischemic heart disease (coronary heart disease; CHD) was 
the main cause of death in 2017 (Office for National Statistics, 2018). Heart and 
circulatory diseases (CVDs) is an umbrella term for different types of diseases 
affecting blood vessels and the heart, comprising of coronary heart disease (i.e. heart 
attack), cerebrovascular disease (i.e. stroke), inherited heart defects, pulmonary 
embolism and deep vein thrombosis (blood clots formed in leg veins can move to the 
lungs or the heart), rheumatic heart disease (streptococcal bacteria damaging heart 
valves and muscle), and peripheral arterial disease (disease related to blood vessels in 
legs and arms) (World Health Organization, 2017).  
  Currently, around 7.4 million people in the UK are living with CVD and almost 
170.000 deaths per year are associated with CVD, indicating 460 deaths per day or one 
CVD-linked death every three minutes (BHF, 2018). Over the last decades, mortality 
rates related to CVD have been declining by 68% between 1980 and 2013, while the 
prevalence of CHD remained stable at around 3-4 % (between 2004/2005 and 
2014/2015) (Bhatnagar, Wickramasinghe, Wilkins, & Townsend, 2016). In 
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addition, ,,,,,,,hospital admissions for CVD rose between 2010/2011 and 2013/2014 by 
over 46,000; with a decrease of female admissions (5,000) and an increase of male 
admissions by nearly 3,000 (Bhatnagar et al., 2016). The UK healthcare expenditure 
on CVD is estimated to be around £9 billion per year, subsequently denoting a 
substantial burden to the UK´s economy and health care system.  
 Apart from non-modifiable risk factors, including age, gender, genetics, family 
history of CVD and birth weight, there are numerous modifiable risk factors, such as 
dyslipidaemia (abnormal blood lipids), high blood pressure, lack of exercise, diabetes, 
obesity, smoking, clotting factors, and engaging in an unhealthy diet (Poulter, 2003; 
World Health Organization, 2017). Work-related stress has also been suggested to be 
an indirect risk factor, mainly amplifying the effects of behavioural and physiological 
risk factors on cardiovascular health (Hamer & Malan, 2010; Nyberg et al., 2013; 
World Health Organization (WHO), 2013). Nevertheless, interventions targeting these 
modifiable risk factors can protect individuals’ cardiovascular health (Hooper, Martin, 
Abdelhamid, & Davey Smith, 2015a; Huang et al., 2014; Maruthur, Wang, & Appel, 
2009).  
  The present thesis focuses on three modifiable risk factors, namely, unhealthy 
eating, blood lipids and blood pressure and explores their association with an indirect 
CVD risk factor – work-related stress. More specifically, it will be investigated 
whether work-related rumination, a prolongment of the physiological and 
psychological responses to stressful work events is associated with these three 
modifiable risk factors.  
 
1.2 Atherosclerosis – main cause of CVD 
  Atherosclerosis, a condition progressing throughout life, has been found to be 
the primary underlying cause of CVDs including stroke and CHD (Lusis, 2000). 
Atherosclerosis describes the process of the hardening and thickening of arteries by an 
accumulation of lipids and inflammatory cells in large arteries (Torres, Guevara-Cruz, 
Vel Azquez-Villegas, & Tovar, 2015). A normal artery comprises three distinct layers: 
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the intima (the inner layer with endothelial cells lining the luminal side, and a layer of 
elastic fibres on the peripheral side), the media (middle layer, consisting of smooth 
muscles cells), and the adventitia (the outer layer containing connective tissues) (Lusis, 
2000). Endothelial cells serve as a selective permeable barrier between blood cells and 
the remaining tissues (Douglas & Channon, 2014). This layer plays a crucial role in 
the multifaceted pathogenesis of atherosclerosis. 
  Although the complex molecular interactions and signalling pathways have not 
been fully understood, several developmental stages have been proposed to be 
involved in the onset and progress of atherosclerotic plaque formation (Aluganti 
Narasimhulu et al., 2016). The endothelium can be lesioned by injury or disruption of 
its function due to several reasons (i.e. effects of cigarette smoking, diabetes mellitus, 
high serum cholesterol, high blood pressure etc.). In response to this injury, the normal 
role of endothelial cells, smooth muscle cells (cells below the endothelial cells), 
monocytes / macrophages and platelets is disrupted. Lymphocytes in the adventia layer 
have been found to secrete proinflammatory cytokines, advancing the atherosclerotic 
process (Douglas & Channon, 2014). Whereas healthy endothelial cells are 
responsible for signal transduction and the production of mediators aiding vascular 
homeostasis, damaged endothelial cells facilitate the migration of smooth muscle cells, 
lipoproteins as well as the recruitment of inflammatory cells. Usually, smooth muscle 
cells control the vascular wall tone and maintain the metabolism of blood products. In 
the process of atherosclerosis, smooth muscle cells migrate into the intima along with 
monocytes and low-density lipoprotein (LDL).  
  Increased levels of plasma LDL result in an increased adherence of circulating 
monocytes to the endothelial cell layer. LDL becomes oxidised by a complex process 
by which both lipids and proteins undergo changes leading to an increased uptake by 
macrophages (Steinberg, 1997). These macrophages take up oxidised LDL which 
produce pro-inflammatory cytokines, leading to foam cell formation. Foam cells are a 
specific type of macrophages ingesting and accumulating LDL. The death of foam 
cells results in an increasing mass of extracellular lipids (Lusis, 2000).  
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 In response to growth factors, such as cytokines (small proteins responsible for 
cell signalling), smooth muscle cells migrate from the media layer into the intima 
where they proliferate and contribute to the formation of a fibrous cap (made by 
smooth muscle cells synthesising different proteins such as elastin and collagen). A 
strong fibrous cap is essential to shield the accumulating lipids from circulating blood 
(Douglas & Channon, 2014). However, a plaque may become unstable due to changes 
in the molecular structure, resulting in a thin fibrous cap and a large lipid core. The 
growing plaque may partially occlude the lumen and can rupture, allowing blood to 
come into contact with the lipid core. As a result, platelets (blood cells responsible for 
stopping bleeding by clumping together) aggregate, and a thrombus (blood clot) may 
form, leading to a potential full occlusion of the vessel, thus causing clinical symptoms 
of CVD (i.e. stroke or heart attack) (Lusis, 2000). The above description provides only 
a small insight into the pathogenesis of atherosclerosis. A more in-depth explanation 
of this complex process can be found elsewhere in the literature (i.e. Douglas & 
Channon, 2014; Lusis, 2000; Rajamani & Fisher, 2017).  
 
1.3 Blood lipids, nutrient intake, blood pressure and CVD 
risk 
  Research suggested that not only LDL but also high-density-protein (HDL) and 
triglycerides are implicated in the pathogenesis of atherosclerosis (Pizzorno et al., 
2016; Rajamani & Fisher, 2017). HDL may inhibit the atherosclerosis process due to 
beneficial molecular characteristics. As previously mentioned, macrophages rapidly 
ingest oxidised LDL which will end up in foam cells. These macrophages can offload 
cholesterol to the carrier HDL, thereby decreasing cholesterol build-up within the 
plaque (Douglas & Channon, 2014; Rafieian-Kopaei, Setorki, Doudi, Baradaran, & 
Nasri, 2014). Therefore, it is important to have sufficiently high levels of HDL in the 
body. In addition, the process of LDL oxidation can be impeded by HDL due to its 
antioxidant properties (Lusis, 2000). While HDL appears to attenuate the process of 
plaque-build up, triglycerides serve as facilitators.  
 5 
  As mentioned previously, blood lipids appear to play a crucial role in the 
process of atherosclerosis. Cholesterol is an essential element of cell membrane and is 
involved in hormone production (Cox & Garcia-Palmieri, 1984). It is synthesised and 
recycled mainly in the liver and can also be ingested via food. Triglycerides serve as a 
major lipid component of dietary fat which can be produced in the liver (endogenous 
triglycerides) or can be consumed from food (exogenous triglycerides). Both 
cholesterol and triglycerides are insoluble in water; therefore, various lipoprotein 
particles, i.e. LDL, HDL, VLDL (very-low-density lipoprotein) are needed for 
transportation around the body (Cohen, 2008). VLDL is the main carrier of 
triglycerides; after VLDL is broken down in and absorbed by cells of the intestine, 
chylomicrons (least dense and largest circulating lipoproteins) are formed, and 
together with proteins and cholesterol, they are in charge of moving dietary fat 
(primarily triglycerides) away from the intestine. LDL (commonly known as “bad 
cholesterol”) carries cholesterol to cells throughout the body, while HDL (commonly 
known as “good cholesterol”) transports cholesterol from the cells back to the liver 
where it is eliminated. The majority of previous research has proposed that high levels 
of triglycerides and LDL, as well as low levels of HDL are associated with increased 
CVD risk (Dron & Hegele, 2017; Ference et al., 2017; Nordestgaard & Varbo, 2014; 
Piepoli et al., 2016; Potočnjak et al., 2017; Toth, 2016). Nevertheless, recent studies 
revealed contradictory findings regarding the role of HDL in cardiovascular health 
(Allard-ratick, Sandesara, Quyyumi, & Sperling, 2019; Madsen & Nordestgaard, 
2018; Singh & Rohatgi, 2018).  
  The production of blood lipids can also be influenced by individuals’ dietary 
fat intake (Fernandez & West, 2005). Trans fatty acids (TFAs; generated during the 
hydrogenation process, whereby vegetable oils are converted to a semisolid state; 
Vega-López et al., 2009), followed by saturated fatty acids (SFAs), (mainly found i.e. 
in meat, butter and dairy) have been recognised to have the most detrimental negative 
effects on cholesterol concentrations and subsequent CHD risk (Hu, Manson, & 
Willett, 2001; Mensink, Zock, Kester, & Katan, 2003). Contrarily, research has 
demonstrated that monounsaturated fatty acids (MUFAs, present in olive or sunflower 
oil for example) and polyunsaturated fatty acids (PUFAs, contained in i.e. fish oils, 
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walnuts, flax oil) can significantly lower cholesterol concentrations, with PUFA 
exerting an even greater positive effect than MUFA (Howard et al., 1995; Kris-
Etherton et al., 1999). For instance, olive oil has been suggested to slightly lower LDL 
cholesterol and triglycerides, while increasing HDL cholesterol (Pizzorno et al., 2016).  
 Moreover, it has been shown that a replacement of SFAs with whole grains 
(not refined carbohydrates) and plant protein can significantly reduce CVD risk 
(Briggs, Petersen, & Kris-Etherton, 2017). There are several mechanisms by which 
dietary fats can alter blood lipid concentrations, with metabolic processes related to 
LDL production and uptake exhibiting a major role (Fernandez & West, 2005)1. In 
addition to dietary fat intake, consuming foods high in refined carbohydrates, such as 
sugars have been found to be associated with unfavourable blood lipid levels and CVD 
risk (DiNicolantonio, Lucan, & O’Keefe, 2016; Rippe & Angelopoulos, 2015, 2016b, 
2016a). For more information regarding the relationship between sugar and CVD risk 
factors, please see chapter 3. Consequently, blood lipid metabolism and associated 
atherosclerosis risk can be modified by means of dietary fat and sugar intake.  
 Aside from blood lipids, blood pressure and heart rate represent important risk 
factors for CVD (Cooney et al., 2010; Rapsomaniki et al., 2014). Stress induces both 
behavioural (i.e. eating an unhealthy diet as demonstrated in chapter 3) and 
physiological responses (activation of the sympathetic nervous system and the 
hypothalamic-pituitary adrenal (HPA) axis). While the HPA axis is responsible for 
glucose and lipid metabolism, the sympathetic nervous system activates cellular events 
relating to an increase in myocardial oxygen uptake, blood vessel tone, and platelet 
activation (Inoue, 2014). When taking blood pressure readings, two values can be 
obtained: systolic and diastolic blood pressure. Systolic blood pressure (higher 
number) refers to the maximal pressure the heart is exerting while pumping blood 
around in the body; whereas diastolic blood pressure (lower number) relates to the 
lowest pressure between heart beats during rest (McGee & McGee, 2018). 
Hypertension has been defined as having systolic blood pressure above 140/90 mm 
                                                 
1 See Fernandez and West (2005) for a detailed account on the underlying mechanisms involved in 
modulating plasma lipids based on dietary fat intake. 
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Hg (WHO, 2015). Research suggested that elevated blood pressure has been linked 
with increased CVD-related mortalities (Wu et al., 2015), possibly by fostering the 
progress of atherosclerosis. High blood pressure can damage the walls of arteries 
(Mancia et al., 2001), thus increasing the chance of plaque build-up. In addition, 
processes implicated in the hardening and stiffening of arteries are accelerated, 
resulting in restricted blood supply and possibly an elevated risk for blood clots to 
form (Ku & Woodruff, 1997; Payne, Wilkinson, & Webb, 2010).  
  Besides blood pressure, resting heart rate has also been found to be an 
independent risk factor for CVD, all-cause mortality (Aune et al., 2017; Cooney et al., 
2010) and atherosclerosis progression (Custodis et al., 2010; Rubin et al., 2012). A 
study stated that participants with a morning heart rate of 70 beats per minute or greater 
exhibited a significant higher CVD-related mortality risk compared to those with 
normal blood pressure and heart rate values below 70 beats per minute (Hozawa et al., 
2004). Moreover, an elevation of heart rate – 5 beats per minute –, assessed in the 
morning, was significantly correlated with a 17% increased risk of cardiovascular 
mortality. Heightened resting heart rate has been suggested to be associated with 
endothelial dysfunction, arterial stiffness, vascular injury, myocardial oxygen supply 
and coronary plaque instability affecting pathophysiological processes involved in 
atherosclerosis (Courand & Lantelme, 2014; Custodis et al., 2010; Fox et al., 2007). 
Increased values of both blood pressure and heart rate were found to have additive 
effects on cardiovascular risk (Perret-Guillaume, Joly, & Benetos, 2009). Therefore, 
both heart rate and blood pressure appear to play a central role in atherosclerosis 
progression and subsequent CVD risk. 
 
1.4 Perseverative cognition and work-related rumination  
  The above described cardiovascular risk factors have been shown to be 
associated with stress (Alfredsson et al., 2013; Biglari et al., 2016; Siegrist & Li, 2017)  
and perseverative cognition (Clancy, Prestwich, Caperon, & O’Connor, 2016; 
Ottaviani et al., 2017; Ottaviani et al., 2016). See below for a brief description of 
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perseverative cognition. Stress can be defined as a response to demands triggered by 
the external and internal environment affecting individuals’ psychological and 
physical wellbeing  (Lazarus & Cohen, 1977). The stress response can be induced by 
physical stressors (e.g. trauma, surgery), chemical stressors (e.g. reduced oxygen 
supply), physiological stressors (e.g. pain, heavy exercise), psychological or emotional 
(e.g. anxiety, worry), and social stressors (e.g. personal conflicts) (Sherwood, 2001). 
Moreover, stress has been found to be associated with a number of physiological and 
behavioural risk factors for cardiovascular disease (Chandola et al., 2008), including 
blood pressure (Guyton & Hall, 2006; Kang et al., 2005), blood lipids (Steptoe & 
Brydon, 2005), and eating habits (Scott & Johnstone, 2012). Research has shown that 
the effect of a stressor may endure even when the object causing the stress response is 
no longer present, and the physiological and behavioural responses to stress might be 
prolonged or reactivated when individuals reflect or ruminate upon past stressors 
(Zoccola & Dickerson, 2012).  
  Perseverative cognition has been defined as a repetitive thinking style about a 
past stressor (rumination) or worrying in anticipation of future events (Brosschot, 
Gerin, & Thayer, 2006). Worry is closely linked with rumination and can be defined 
as a negatively valenced and recurrent thought activity, mostly about negative events 
that might happen in the future (Borkovec, Ray, & Stöber, 1998); whereas rumination 
is mainly associated with repetitively thinking about past events (Brosschot, Verkuil, 
& Thayer, 2010). Both rumination and worry are proposed to derive from a common 
underlying core feature - they consist of mental representations of a stressor, a 
difficulty, or a psychological problem (Querstret & Cropley, 2013). Chronic or 
repeated activation of these mental representations of psychological stressors are 
referred to as perseverative cognition. Perseverative cognition may mediate the 
prolonged effects of stressors which can potentially hinder recovery processes from 
work (Ottaviani et al., 2017).  
 The current research focuses primarily on work-related affective rumination 
which can be defined as a subtype of perseverative cognition, specifically focussing 
on negative events experienced at work as opposed to being exposed to unspecific 
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negative events. Individuals who engage in affective rumination think about negative 
work events during their leisure time or feel unable to unwind from work (Cropley, 
Zijlstra, & Zijlstra, 2011). Cropley et al. (2012) suggested three different types of 
ruminative thinking about work: detachment, problem-solving pondering and affective 
rumination. Detachment refers to being able to switch off from work and feeling 
mentally detached or away from the work setting (Etzion, Eden, & Lapidot, 1998). 
Problem-solving pondering relates to a more constructive, positively valenced 
rumination style similar to positive work reflection whereby individuals find it 
interesting to think about possible solutions to work-related problems when not at work 
(Cropley et al., 2012). Affective rumination can be classified as a rumination style 
which triggers negative emotions. Individuals have to indicate whether they feel 
troubled, fatigued, annoyed, irritated or tense when thinking about work-related 
matters outside of work. The main difference between affective rumination and 
problem-solving pondering lies in the evoked emotions. Individuals engaged in 
problem-solving pondering appear to enjoy thinking about work-related problems, 
whereas affective ruminators experience negative feelings when thinking about work 
situations (Cropley, et al., 2012). As affective work-related rumination has been shown 
to be most detrimental to psychological and physical wellbeing (Cropley et al., 2012, 
2017; Firoozabadi, Uitdewilligen, & Zijlstra, 2018; Querstret & Cropley, 2012), the 
current thesis concentrates mainly on the role of affective work-related rumination and 
its association with cardiovascular disease risk factors.  
 
1.5 Research aim 
  Previous research has demonstrated that diet, blood lipids and blood pressure 
are important risk factors for CVD. The impact of these risk factors can be affected by 
stress exposure. The relationship between stressors and CVD risk factors could be 
potentially influenced by work-related rumination, and more specifically by affective 
work-related rumination, a prolongment of the physiological and psychological 
responses to stressful work events. Therefore, the present thesis aims to explore in the 
first three studies the association between work-related rumination, and three 
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modifiable CVD risk factor: eating behaviour, blood lipids and blood pressure. In the 
last study (study four), it will be investigated whether an app-based mindfulness 
intervention can reduce levels of work-related rumination, stress and blood pressure. 
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2 Theoretical framework 
 Stressful working conditions have been associated with negative health 
outcomes and behaviours including elevated systolic blood pressure (Kang et al., 
2005), increased heart rate (Vrijkotte, van Doornen, & de Geus, 2000), poor diet 
(Zellner et al., 2006), elevated morning cortisol (Kunz-Ebrecht, Kirschbaum, & 
Steptoe, 2004), the metabolic syndrome (Schmidt et al., 2015) and coronary heart 
disease (Chandola et al., 2008). One possible explanation for these adverse 
consequences on employees’ health can be attributed to stress-related physiological 
(Geurts & Sonnentag, 2006) and behavioural reactions (Chandola et al., 2008) to work 
demands. If these stress reactions are only temporary, it is unlikely they will be harmful 
for employees’ health. However, if individuals are exposed repetitively to work-
related stressors, they are at an increased risk for stress-related illnesses such as 
hypertension (Rosenthal & Alter, 2012). The impact of work-related stress may be 
further amplified when employees are unable to unwind post work and tend to reflect 
about stressful events at work during their leisure time (Verkuil, Brosschot, Gebhardt, 
& Thayer, 2010). 
 This effect was conceptualised by Brosschot, Gerin and Thayer (2006) who 
suggested that perseverative cognition (repetitive thinking or worry about a stressor in 
the absence of this stressor) may be associated with disease by prolonging 
physiological stress responses. Short-term responses to stress may be amplified and 
prolonged, and recovery processes are subsequently inhibited or delayed. 
Perseverative cognition refers to the cognitive representation of a stressor or a stressful 
situation in the past or worry about future events. According to the perseverative 
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cognition hypothesis (Brosschot et al., 2006), mental representation alone can trigger 
physiological stress responses. Several studies have found support for the association 
between perseverative cognition and somatic health outcomes (Clancy et al., 2016; 
Cropley et al., 2017; Ottaviani et al., 2016). Apart from the perseverative cognition 
hypothesis (Brosschot et al., 2006), there are several theoretical models emphasising 
specifically the central role of recovery from work in explaining how work-related 
stressors and their effects on employees’ physiology and behaviour may contribute to 
long-term ill-health.  
 
2.1 Effort-Recovery Model  
 The crucial role of recovery from work for individuals’ health can be explained 
by the effort-recovery model proposed by Meijman and Mulder (1998). According to 
their model, employees unavoidably spend effort during work in order to adapt to 
fluctuating work demands, resulting in physiological, behavioural and subjective load 
reactions. After work, individuals are no longer exposed to work demands, and 
therefore their psychophysiological systems can return to a baseline level experienced 
before starting work, and the recovery process has finished. However, if work demands 
do not cease because for example, the individual has to work extra hours, these load 
reactions accumulate and can result in negative long-term health consequences (Geurts 
& Sonnentag, 2006). Hence, the effort-recovery model emphasises the need to avoid 
work-related demands or activities during nonworking time in order for recovery to 
occur. 
 More specifically, individuals will always try to interfere with their 
environment or work condition in response to work demands by adopting a certain 
work procedure which involves a change in the cognitive processing level, i.e. from 
high to low in order to protect against cognitive overload (Meijman & Mulder, 1998). 
The implementation of this work procedure depends on several factors: the level of 
work demands the individual is exposed to, the work potential or resources to meet the 
work demands, the situational decision latitude, and the individual’s 
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psychophysiological system (Meijman & Mulder, 1998). Work demands refer to 
formal aspects of the work situation (i.e. work assignment, work condition, work 
environment and facilities, and work relations) and have to be assessed from the 
perspective of the actual demand they put on work abilities and their mobilisation. 
Additionally, environmental factors (i.e. temperature of the day, noise outside the 
office) also influence one’s work demands. These demands and the associated 
environmental aspects are subject to fluctuations which in turn affect individuals’ work 
procedure and their resulting load reactions (Meijman & Mulder, 1998), and thus 
individuals’ health. 
 Furthermore, tasks require mental effort and the mobilisation of individuals’ 
work capacities and knowledge in order to perform them adequately (Meijman & 
Mulder, 1998). As long as the task demands are within acceptable limits and do not 
exceed individuals’ possibilities to adapt to it, effort expenditure will be associated 
with positive affect. However, if the work load is too high and the individual has no or 
only limited possibilities for coping and is incapable of developing strategies to deal 
with the demands on short notice, stress-related load reactions can occur. The 
workload will be perceived as a threat because the employee is forced to unwillingly 
expend effort knowing that this exceeds their personal abilities (Meijman & Mulder, 
1998). The physiological and physiological responses to stress are particularly salient 
when the decision latitude or control over the work situation of the individual is low 
while the work demands are high (Häusser, Mojzisch, & Schulz-Hardt, 2011). 
Therefore, task demands exceeding one’s capacity to cope can have detrimental health-
related consequences.  
  In line with the effort-recovery model (Meijman & Mulder, 1998), recovery 
can only occur in the absence of work demands where the individual’s physiological 
and physiological systems can return to a pre-demand baseline level. If the recovery 
period was too short and the energetic resources have not been refilled due to working 
extra hours, additional compensatory effort is necessary in order to meet the new work 
demands on the following day. If experienced continuously over a longer period of 
time, this will result in an increased response of load reactions leading to maladaptive 
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changes in individuals’ psychological dispositions (i.e. less motivation, depression) 
and psycho-physiological state (i.e. chronic stress complaints) (Meijman & Mulder, 
1998). In addition, if a chronically impaired recovery process has occurred due to these 
stress-related load reactions, this can lead to functional limitations which in turn will 
have an impact on the level of work demands. For instance, people might feel less 
resilient to stress if they have suffered from stress-related illnesses in the past, and thus 
will have a reduced capacity to cope with the same amount of work demands. 
Therefore, insufficient recovery over a longer period of time can trigger a cumulative 
process of load reactions causing detrimental effects to employees` health and 
wellbeing (Geurts & Sonnentag, 2006; Meijman & Mulder, 1998; Rosenthal & Alter, 
2012; Sluiter, Frings-Dresen, van der Beek, & Meijman, 2001).  
  The core assumption of Meijman and Mulder` (1998) model is that prolonged 
work demands (i.e. working long hours) can prevent adequate recovery, and thus can 
manifest in long-term ill-health. Several studies have found evidence that employees 
who are engaged in work-related activities in their leisure time or work long hours 
report more health impairments (Bannai & Tamakoshi, 2014; Geurts & Sonnentag, 
2006; Kang, Cho, Yoo, Kim, & Hong, 2014; Virtanen et al., 2012). If people continue 
working outside of their regular office hours, work demands are still apparent, 
depleting individuals’ resources, and recovery cannot emerge. Therefore, cessation of 
work appears to be a crucial mediator in the relationship between acute load reactions 
(both psychological and physiological) in response to stressful work conditions, and 
poor long-term health (Geurts & Sonnentag, 2006).  
  The concept of work-related rumination can also be understood within 
Meijman and Mulder` (1998) framework. Accordingly, individuals who engage in 
work-related activities outside of nonwork time will have to expend additional effort, 
and thus reducing their recovery time. Not only can job-related negative activities but 
also job-related thoughts about negative events encountered at work be triggered by 
high work demands exceeding one’s capacity to cope. Research has shown that job 
strain (high work demands and low job control) is associated with higher levels of 
work-related rumination during leisure time (Cropley & Millward Purvis, 2003) which 
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in turn can further prolong individuals’ load reactions, and therefore increase 
individuals’ risk for ill-health. This highlights the importance of unwinding from work 
in order to prevent negative health consequences (Sonnentag, Kuttler, & Fritz, 2010). 
  Although the effort-recovery model (Meijman & Mulder, 1998) offers many 
aspects that have been empirically applied and tested, there are also several 
shortcomings. The model states that individuals must exert effort in order to be able to 
respond to work demands and to achieve their tasks. Yet, there might be a qualitative 
difference in effort between someone who is exposed to high job demands and 
someone without facing any challenges. Individuals who perceive they are not being 
sufficiently challenged at work, might actually feel bored which has been associated 
with adverse consequences such as distress and depressive complaints (van Hooff & 
van Hooft, 2014). Hence, those employees are in need of recovery from feeling 
distressed and depressed rather than from high work demands. Moreover, recovery 
appears to take on a passive role as it emerges when employees are no longer 
confronted with job demands. Yet, individuals can become actively involved in the 
recovery process. Research has revealed a number of activities that can foster 
individuals’ recovery, such as sleep (Sonnentag, Binnewies, & Mojza, 2008), low-
effort activities, i.e. listening to music (Radstaak, Geurts, Brosschot, & Kompier, 
2014), social and physical activities (Sonnentag & Natter, 2004) or relaxation activities 
(i.e. meditation (Querstret & Cropley, 2013)) and creative activities (Demerouti, 
Bakker, Geurts, & Tairs, 2009). Overall, the effort-recovery model (Meijman & 
Mulder, 1998) provides a useful recovery framework suggesting an absence of work 
demands during off-job time in order for recovery to occur.   
 
2.2 Conservation of Resources Theory 
  Not only the effort-recovery model but also the Conservation of Resources 
(COR) theory proposed by Hobfoll (1989) stresses the necessity for job demands to be 
absent in order for recovery to emerge. In accordance with the COR theory, people 
make every effort in order to preserve, protect and build their valuable resources. 
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Resources are defined as things that people value which can take on various forms 
including objects (i.e. having a home), conditions (i.e. marriage or tenure), favourable 
personal characteristics (i.e. self-efficacy), and energy resource (i.e. time or 
knowledge). The concept of social support is not included in any of these resources 
because it is seen as a means to foster the preservation of individuals’ resources; yet, 
social relations can also diminish resources under certain situations (Hobfoll, 1989). 
Thus, the COR theory highlights the importance of resource preservation when aiming 
to explain recovery processes. 
  Hobfoll's (1989) model provides an account for individuals’ behaviour not only 
when exposed to situations of stress and but also when not confronted with stress. 
People who are not facing any current stressors strive to develop an excess of resources 
in order to prepare for any potential threats to their resources in the future. This 
suggests that individuals take on a long-term perspective for conserving their 
resources. However, when confronted with psychological stressors, individuals strive 
to reduce the loss of their resources by replacing resources (i.e. divorce replaced by 
marriage), by substituting resources (i.e. conflicts at home can be partially 
compensated for by additional investment in work-related resources) or by changing 
their resource appraisal (i.e. reinterpreting a threat as a challenge or devaluating 
resources). Psychological stress occurs if an individual’s resources are threatened with 
potential loss, if an individual’s personal resources are actually lost or if an individual 
is unable to gain sufficient resources despite exerting high efforts. Environmental 
circumstances (i.e. loved ones, economic stability, people’s status or self-esteem) can 
threaten or deplete resources (Hobfoll, 1989; 2001). Consequently, COR theory offers 
an explanation for individuals’ behaviour both in stressful and non-stressful situations.  
 Further, the COR theory posits several underlying principles guiding its 
framework (Hobfoll, 1989; Hobfoll, 2001). The first principle, the primacy of resource 
loss, refers to the assumption that resource loss is perceived as more salient than 
resource gain, even if the amounts of loss and gain are objectively equal. Hobfoll, 
Johnson, Ennis, and Jackson (2003) have found support for this principle by 
demonstrating that the loss of resources (material loss i.e. loss of money for 
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transportation or adequate food) and worsening economic circumstances (within a 
female sample) had a greater effect on women’s psychological distress measures 
(anger and depressive mood) than resource gain and improving economic 
circumstances had a positive effect on women’s emotional distress levels. The second 
principle, resource investment, states that people must invest in their resources to 
protect against loss, to gain resources, and to recover from resource loss (Hobfoll, 
1989; 2001). When job demands (i.e. workload) are high, individuals’ job resources 
(i.e. autonomy) are threatened and individuals might be at higher risk to suffer from 
negative health outcomes. In order to prevent this, individuals draw on different 
resources such as personal resources (i.e. self-efficacy or optimism) in order to reduce 
the effect of job demands on their health and wellbeing. This has been tested by 
Xanthopoulou, Bakker, Demerouti, and Schaufeli (2007) whose findings showed that 
personal resources directly predict job resources, as well as mediate the association 
between job resources and exhaustion. Besides, the COR theory suggests that having 
one major resource is associated with having others, i.e. having high self-efficacy is 
likely to be associated with high optimism. This has been referred to as resource 
caravans where similar patterns of resources typically occur together (Hobfoll, 2001). 
In a study conducted by Karademas (2006), resilience and problem-solving self-
efficacy was positively associated with optimism, and negatively associated with 
depressive symptoms. In addition, analyses of the same dataset revealed that emotional 
social support significantly predicted optimism and that optimism partially mediated 
the relationship of self-efficacy and perceived social support to wellbeing, highlighting 
the inter-relationship between similar patterns of resources. Hence, this emphasises the 
need to engage in personal resources in order to replenish job resources. 
   As a result of the first two principles of the COR theory, three main corollaries 
concerning resource loss and gain spirals have been put forward (Hobfoll, 2001). 
According to the first corollary, individuals with more resources will be better 
positioned to gain more resources, while individuals with fewer resources are more 
likely to be at risk of resource losses. Similarly, the second corollary states that those 
individuals who lack resources are more vulnerable to resource loss, particularly initial 
resource losses will lead to future resource losses (a resource loss spiral) (Hobfoll, 
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2001). Whitman, Halbesleben, and Holmes (2014) explored the relationship between 
abusive supervision and employees’ feelings of exhaustion and coping strategies. In 
line with the COR (Hobfoll, 2001) theory, findings revealed that exhausted individuals 
were more likely to avoid feedback from their abusive supervisors in order to reduce 
their stress levels and to protect their limited resources. However, these subordinates 
ended up experiencing even greater levels of exhaustion as a lack of supervisor support 
equals a loss of resources (i.e. lack of important information to perform their job 
adequately which in turn can increase levels of exhaustion). The third corollary 
suggests that initial resource gains are indicative of future resource gains. Individuals, 
who gain a lot of resources, are more likely to invest additional resources (a resource 
gain spiral) (Hobfoll, 2001). This idea has been supported by findings from Schaufeli, 
Bakker and van Rhenen (2009) who examined the predictive power of job demands 
and resources on burnout. Results from a longitudinal survey design stated that initial 
work engagements scores predicted an increase in job resources, which again in turn, 
further enhanced individuals’ work engagement. Therefore, current resource gain or 
loss can predict future resource gain or loss.  
 The COR theory (Hobfoll, 1989) has also been applied in studies of 
organisational behaviour in order to understand work-related strain and stress. An 
unpleasant work situation can threaten or even deplete individuals’ resources such as 
their health and wellbeing. For example when individuals experience resource loss at 
work (i.e. working long hours), they are more likely to report negative physiological 
health outcomes including coronary heart disease (Virtanen et al., 2012). Individuals 
will strive to prevent resource depletion by investing in additional resources. Work 
resources can only be restored during time periods when individuals draw on non-
work-related resources (i.e. hobbies) (Hobfoll, 1989). The effect of depleted work 
resources has been demonstrated by Sonnentag (2001) who have shown that pursuing 
work-related activities at home can have a negative impact on individuals` situational 
wellbeing. It can be argued that these activities seem to utilise the same resources as 
those needed at their workplace, and thus causing further resource decrease. 
Consequently, The COR theory (Hobfoll, 1989) offers a reasonable framework to 
elucidate the impact of depleted work resources on individuals’ health and wellbeing.   
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  Besides, Hobfoll`s COR theory (Hobfoll, 1989; 2001) can also provide an 
explanation of the role of work-related rumination within the recovery process. 
Consistent with the COR theory, in order to facilitate recovery from work people have 
to avoid job-related activities and thoughts about negative events at work during their 
leisure time. Specifically, if employees are unable to psychologically detach from 
work, their resources will be further depleted due to a lack of recovery time to replenish 
their resources. This negative impact can be even more detrimental if job demands are 
high (Sonnentag et al., 2010). Findings revealed that high workload was associated 
with poor psychological detachment during non-work time which in turn is predictive 
of elevated levels of emotional exhaustion and need for recovery from work 
(Sonnentag et al., 2010). In particular, high job demands have been found to be 
associated with higher work-related rumination (Cropley & Millward Purvis, 2003), 
potentially triggering or prolonging the use of similar resources than those needed 
during work. Hence, for recovery to occur individuals need to be able to detach from 
any (but particularly negative) work-related activities and thoughts about work-related 
events post work by investing in non-work-related resources and activities (i.e. 
hobbies). 
  Even though Hobfoll`s COR theory (Hobfoll, 1989; 2001) has been widely 
supported and applied in occupational contexts, it is not free from criticism and 
limitations. It has been criticised that almost anything that is good and that leads to a 
positive outcome can be defined as a resource (Halbesleben, Neveu, Paustian-
Underdahl, & Westman, 2014). Nevertheless, research has shown that even if you have 
good resources (e.g. high job resources and high engagement), you are still likely to 
face negative outcomes in other life domains such as  work-family conflicts 
(Halbesleben, Harvey, & Bolino, 2009). Furthermore, instead of simply splitting 
resources into different categories (i.e. objects, states etc.), Halbesleben et al. (2014) 
suggested to redefine resources as anything that is perceived by one to be helpful in 
attaining one’s goals in order to aid the understanding of the resource properties within 
the context of the COR theory. In line with this, a new categorisation system of 
resources has been put forward (ten Brummelhuis & Bakker, 2012) emphasising the 
cultural, societal and personal context in addition to Hobfolls’ four main categories 
 20 
(Hobfoll, 1989). The aim of this new categorisation system is to address limitations in 
terms of the impact of cultural, societal and personal values on individuals’ perceptions 
of resource values. In other words, the most valuable resources are those that share 
both individuals’ cultural or societal and personal values. Nonetheless, Hobfoll`s COR 
theory appears to provide a useful account underlining the importance of individuals’ 
resources in the recovery process. 
 
2.3 Stressor-Detachment Model 
 Sonnentag (2010) proposes the stressor-detachment model which focuses on 
the role of psychological detachment from work during off-job time in the stressor-
strain process. Psychological detachment refers to the mental disconnection from 
stressful situations at work. The model states that the prolonged activation of the 
individual’s psychophysiological system caused by a job stressor (i.e. social conflicts 
at work, role ambiguity, high workload) is detrimental to health, even when the stressor 
causing this effect is no longer present. According to this model (Sonnentag, 2010), 
psychological detachment serves as a mediator and a moderator in the stressor-strain 
process. Looking at the mediator path, job stressors are assumed to have a negative 
impact on individuals’ ability to psychologically detach from work, which in turn can 
cause strain reactions and impaired wellbeing. Therefore, low psychological 
detachment from work during leisure time might be one mechanism explaining the 
stressor-strain link. Secondly, psychological detachment is supposed to moderate this 
process by reducing the effect of job stressors on wellbeing and strain, and thus acting 
as a buffer (Sonnentag, 2010). In addition to job stressors, the model takes into account 
person factors (i.e. emotional stability) that can affect individuals’ ability to detach 
from work during off-job time. Furthermore, it has been put forward that low 
psychological detachment not only has a negative impact on strain outcomes but also 
on individuals’ performance. For example, people who have difficulties detaching 
from work, might feel more strained or fatigued which in turn can reduce their 
subsequent job performance (Sonnentag, 2010). Hence, psychological detachment has 
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been suggested to play a central role when explaining the stressor-strain process via 
its both mediating and moderating effects.  
  More specifically, the stressor-detachment model (Sonnentag, 2010) comprises 
three core factors including psychological detachment, job stressors predicting 
psychological detachment, and strain and impaired wellbeing as consequences of poor 
psychological detachment. Psychological detachment from work has been described 
as not being engaged in work-related tasks and thoughts during nonwork hours, and to 
“switch off” from work (Sonnentag & Bayer, 2005). In line with the stressor-
detachment model, research evidence (Sonnentag & Fritz, 2007) has supported the 
idea that job stressors can predict psychological detachment from work, with 
quantitative demands (i.e. time pressure) showing the highest correlations with low 
psychological detachment (Siltaloppi, Kinnunen, & Feldt, 2009). Nonetheless, 
personality factors have also been found to influence psychological detachment, even 
though only to a very small extent (Sonnentag & Fritz, 2007). Moreover, the model 
proposes that psychological detachment from work during leisure time is associated 
with employee wellbeing and strain outcomes (Sonnentag, 2010). Indeed, several 
studies have shown that people who are able to psychologically detach from work, also 
reported lower emotional exhaustion (Siltaloppi et al., 2009; Sonnentag & Fritz, 2007; 
Taris, Geurts, Schaufeli, Blonk, & Lagerveld, 2008), lower need for recovery 
(Sonnentag & Fritz, 2007), fewer physical (Taris et al., 2008) and psychosomatic 
(Sonnentag & Fritz, 2007) complaints as well as higher levels of work engagement 
(Siltaloppi et al., 2009) and life satisfaction (Moreno-Jimenez et al., 2008). Likewise, 
people having difficulties switching off from work indicated high scores in strain 
outcomes such as fatigue (Sonnentag & Bayer, 2005) or heart rate variability (Cropley 
et al., 2017). Besides, in accordance with the model, evidence has been found for an 
association between psychological detachment and job performance (Fritz, 
Yankelevich, Zarubin, & Barger, 2010). Results revealed a curvilinear relationship 
between psychological detachment and job performance which means that medium 
scores of psychological detachment predicted high performance, and thus denoting 
that very high levels of psychological detachment might not be necessarily beneficial 
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to job performance (Fritz et al., 2010). Consequently, the stressor-detachment model 
seems to have received a lot of empirical support for its core elements. 
  These elements of the stressor-detachment model (Sonnentag, 2010) are all 
interlinked in a certain way. Accordingly, psychological detachment from work during 
off-job time serves both as a mediator and a moderator in the job stressor-strain 
process. On one hand, the model considers psychological detachment to have a 
mediating effect in the relationship between job stressors and wellbeing (Sonnentag, 
2010). Research has supported that psychological detachment from work during off-
job time fully mediated the relationships between job demands (i.e. time pressure, 
weekly working hours) and strain outcomes (i.e. fatigue) (Kinnunen, Feldt, Siltaloppi, 
& Sonnentag, 2011). Nevertheless, some studies have only found partial mediation of 
psychological detachment between work demands and fatigue (Von Thiele Schwarz, 
2011), and between job stressors and need for recovery (Sonnentag et al., 2010).  The 
deviation in findings could be due to difference in methodology (measures, study 
design) and concepts used to address their research hypotheses. As a result, 
psychological detachment from work appears to act as a mediator in the relationship 
between job stressors and wellbeing. At the same time, psychological detachment from 
work has also been proposed to moderate the stressor-strain relationship (Sonnentag, 
2010) by buffering the negative impact of job stressors on individuals’ wellbeing. In 
agreement with the stressor-detachment model, studies have shown a moderating 
effect of psychological detachment from work during off-job time in the relationship 
between job demands and wellbeing (Sonnentag & Bayer, 2005; Sonnentag, 
Binnewies, & Mojza, 2010; Sonnentag, Unger, & Nägel, 2013). Hence, psychological 
detachment from work during leisure time can have both a mediating and moderating 
impact on the stressor-strain process. 
  In 2015, Sonnentag and Fritz expanded the stressor-detachment model by 
drawing on concepts underlying the transactional model of stress (Lazarus & Folkman, 
1984). Accordingly, stress has been conceptualised as a product of an interaction 
between the environment and the person which depends on the influence of external 
factors. These person-environment transactions can be mediated firstly by the 
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individual’s appraisal of the stressor and secondly by the appraisal of one’s coping 
resources available in order to deal with the stressor (Lazarus & Folkman, 1984). 
Based on these ideas, Sonnentag and Fritz (2015) propose factors influencing 
individuals’ primary and secondary stressor appraisal processes that moderate the 
negative impact of job demands on psychological detachment. These factors refer to 
the attention employees pay to their job and its associated stressors, as well as to 
resources available that will support them in coping with the stressor encountered. 
Consistent with the transactional model of stress (Lazarus & Folkman, 1984), when 
facing a stressor, individuals first of all appraise or evaluate whether the event is 
harmful to their wellbeing. If they perceive this event to be a potential threat to their 
wellbeing, individuals will subsequently appraise whether they have the necessary 
means to cope with the stressor. When applied to the stressor-detachment model, 
during the first appraisal, individuals need to direct their attention to the event or 
stressful situation at work in order to evaluate it. In line with this understanding, 
Sonnentag and Fritz (2015) suggested that employees focussing on their work as a core 
life domain will perceive job stressors to have a bigger impact on their ability to detach 
from work; whereas employees directing their attention toward areas outside of the 
work domain will feel a reduced effect of job demands on poor detachment. This 
capacity to direct one’s attention has also been linked to the notion of self-regulation 
(i.e. having a high personal ability for self-control) which can be predictive of positive 
psychological outcomes (i.e. better psychological adjustment, interpersonal 
relationships etc.) (Tangney, Baumeister, & Boone, 2004). Not only attentional 
processes but also personal and job resources – as evaluated during the secondary 
appraisal - play a crucial role in the stressors-detachment relationship. For instance, 
employees who report high levels of social support were more likely to be able to 
psychologically detach form work during off-job hours (Halbesleben, 2006). As a 
result, attentional processes, and both personal and job resources can influence the 
relationship between job stressors and psychological detachment from work during 
leisure time. 
  Furthermore, Sonnentag and Fritz (2015) propose that the relationship between 
psychological detachment from work during leisure time and wellbeing can be 
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moderated by one’s appraisal of work-related thoughts. Corresponding to the 
transactional model of stress (Lazarus & Folkman, 1984), Sonnentag and Fritz (2015)  
suggest that a lack of detachment may be beneficial, given the content of the work-
related thoughts is positive. Research has demonstrated that positively reflecting about 
work-related events during their time off can predict higher levels of positive affect 
(Sonnentag & Grant, 2012) and a reduction in exhaustion (Fritz & Sonnentag, 2005). 
Thus, psychological detachment should be correlated with beneficial outcomes to a 
certain point, provided the reflection process about work situations is positive. 
Therefore, the content of one’s work-related thoughts can also influence the 
relationship between psychological detachment from work during off-job time and 
wellbeing. 
 Similarly, looking at the role of work-related rumination in the recovery 
process, the extended stressor-detachment model by Sonnentag and Fritz (2015) 
appears to provide a useful account. Accordingly, individuals not only appraise the 
stressful event and, if needed, their coping resources but also their thoughts about 
work-related events which can affect the relationship between psychological 
detachment from work and its consequences for health and wellbeing. For instance, 
people who report high levels of affective rumination might increase the negative 
impact of their lack of detachment from work on their strain outcomes and wellbeing. 
Studies have shown that individuals who tend to ruminate about work in a negative 
manner (affective ruminators) were more likely to report higher levels of fatigue  
(Kompier, Taris, & van Veldhoven, 2012; Querstret & Cropley, 2012), and were more 
likely to choose a diet high in processed food, ready meals and less cooked meals when 
compared to individuals who had lower scores on affective rumination (Cropley et al., 
2012). Individuals might try to use food to regulate their emotions. In addition, 
problem-solving pondering, a positive and problem-focused thinking style about 
work-related events, was not associated with food choice (Cropley et al., 2012). 
Detachment was negatively associated with unhealthy food implying that those being 
able to switch-off from work consumed less unhealthy foods. However, there was no 
correlation for any of the rumination styles and healthy food choices. Moreover, those 
categorised as high affective ruminators ate significantly more unhealthy snacks (i.e. 
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cakes, crisps, confectionery and sweet biscuits) as opposed to low affective ruminators 
(Cropley et al., 2012). Thus, findings indicate that the thinking style adopted by 
individuals seems to be important when examining the psychological detachment – 
strain relationship.  
  Despite the model’s predominantly consistent research evidence, there are also 
several limitations concerning its concepts and methodology used to support it. Firstly, 
the extended model put forward by Sonnentag and Fritz (2015) is mainly based on 
theoretical constructs derived from the transactional model of stress (Lazarus & 
Folkman, 1984) which still warrants empirical testing (Sonnentag & Fritz, 2015). 
Secondly, studies providing support for the model mainly employed a cross-sectional 
research design, and therefore making it difficult to adequately confirm the causal 
chain between the core elements as assumed by the model (Sonnentag, 2010). In terms 
of the assessment of psychological detachment, most studies have administered the 
four-item measure developed by Sonnentag and Fritz (2007). However, there are other 
measures of psychological detachment (i.e. the Work-Related Rumination 
Questionnaire by Cropley et al., 2012) whose findings might hold implications that 
slightly deviate from those suggested by Sonnentag and Fritz (2015), and hence 
possibly providing a different perspective on the recovery experience of psychological 
detachment. Furthermore, most of the studies reviewed in support of the model’s 
concepts have assessed wellbeing and strain using questionnaires (Sonnentag & Fritz, 
2015). Yet, strain and wellbeing outcomes not only manifest in psychological 
symptoms but also in physiological symptoms (Gerin et al., 2012; Rosenthal & Alter, 
2012) which could be examined in future studies in order to expand the applicability 
of the model. Nevertheless, the stressor-detachment model and its extension provide 
an important framework to gain a better insight into the recovery experience of 
psychological detachment, its predictors and consequences. 
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2.4 Further theoretical considerations 
Although the recovery models discussed above have found evidence for their core 
assumptions, there has been a recent suggestion to look at recovery from a more 
dynamic perspective (Zijlstra, Cropley, & Rydstedt, 2014). Recovery from work has 
been defined as a process to restore one’s energetic and psychological resources 
which draw on external demands (Hobfoll, 1989; Zijlstra & Sonnentag, 2006). 
According to Zijlstra et al. (2014), recovery should not be seen as being the absence 
of demands, implying that recovery emerges automatically once job demands are no 
longer present. Instead, they suggest that refuelling and sustaining energetic 
resources is a continuous daily process which is regulated by the individual. In 
particular, Meijman and Mulder`s (1998) effort-recovery model highlights the crucial 
role of a down-regulation of  individuals’ psychophysiological state to a pre-stressor 
baseline in order to prevent further depletion of resources. For this purpose, 
individuals need to be able to have control of their bodily functions. Thus, Zijlstra et 
al. (2014) propose self-regulation to play a central role in recovery processes. 
Moreover, self-regulation or self-control has been suggested to be an important 
concept within the recovery literature (Muraven & Baumeister, 2000). Self-control 
refers to one’s capacity to change his or her behaviours (i.e. override or inhibit 
certain behaviours, urges or desires) in order to adjust to different demands 
(Baumeister & Vohs, 2007) which can result in many positive outcomes, such as 
higher self-esteem, lower alcohol abuse or binge eating, improved interpersonal 
skills and relationships (Tangney et al., 2004). When faced with stressors at work, 
individuals are required to engage in coping strategies which can involve altering 
one’s stress-related responses. For instance, when employees have an argument with 
a colleague they might inhibit or stop their emotional responses (i.e. outbursts of 
anger) in order to be able to deal with the situation in a more sensible and calm way. 
Consistent with Muraven and Baumeister (2000), self-regulation involves the 
depletion of an unspecified yet limited resource which can increase over time. 
Expanding their approach, Zijlstra et al. (2014) suggested that this source relates to 
one’s cognitive capacity of investing mental effort which also depends on one’s 
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available energy (i.e. arousal level). This energy resource can eventually become 
fully lost if people continuously exert self-control, indicating a loss of their capacity 
to alter their psychophysiological state. Consequently, self-regulation plays a vital 
role in fostering recovery by altering one’s psychophysiological state. 
  Furthermore, recovery can be defined as a continuous regulation process 
aiming to assimilate the actual state to the required state (Zijlstra et al., 2014). For 
instance, if the arousal level is still elevated just before bedtime (i.e. due to long 
working hours or work-related thoughts and worries), individuals have to adjust their 
actual state (high arousal) by exerting control to down-regulate their 
psychophysiological system to the required state (low arousal) in order to be able to 
sleep. In contrast, an adjustment is not required if there is no discrepancy between 
ones’ actual and the required state, i.e. if people feel already relaxed when going to 
bed. There has been some evidence that  mindfulness exercises might help facilitate 
this regulation process (Hülsheger et al., 2014; Querstret & Cropley, 2013; Querstret, 
Cropley, & Fife-Schaw, 2017). Exerting self-control is also necessary to stop 
repetitively emerging thoughts about negative work-related events, and thus to 
diminish the harmful effects of a sustained activation of individuals’ 
psychophysiological system caused by affective rumination. Research has also found 
that mindfulness and cognitive behavioural therapy can be  successful in reducing 
worry and rumination (Querstret & Cropley, 2013). As a result, self-regulation has 
been proposed to be an integral part of the new conceptualisation of recovery as a 
dynamic and continuous process of readjusting one’s actual with the required 
psychophysiological state. 
  More recently, Clancy et al. (2016) conducted a systematic review and meta-
analysis exploring the association between perseverative cognition and health 
behaviours. Results revealed positive and significant correlations between rumination 
and health risk behaviours (unhealthy eating, smoking, alcohol consumption, and 
substance use). There was no association between worry or reflection and health 
behaviours. The authors suggest, that based on their findings, the perseverative 
cognition hypothesis (Brosschot et al., 2006) could be further expanded by adding 
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additional pathways to disease via health behaviours. According to their concept, 
perseverative cognition serves as a mediator between the effects of stressors and health 
behaviours. Further, health behaviours are suggested to have a bi-directional impact 
on the prolonged stress response. Consequently, it appears that perseverative 
cognition, in particular rumination, may influence the association between stress and 
illness via health behaviours, especially those behaviours being affected by stress. 
  When comparing the presented theories, both similarities and differences 
among them become salient. All recovery models appear to suggest that recovery can 
only occur when individuals are no longer exposed to job demands or negative work-
related thoughts in order to reduce adverse physiological and psychological stress 
responses. While Meijman and Mulder (1998) mainly propose to avoid depleted 
resources until they are re-filled again, Hobfoll highlights the importance to use 
alternative resources (i.e. activities) in order to compensate for the currently threatened 
resources. The stressor-detachment model (Sonnentag, 2010; Sonnentag & Fritz, 
2015) provides an account of the potential mechanisms underlying psychological 
detachment from work which is a prerequisite for recovery to emerge and is essential 
for all recovery theories. Psychological detachment and recovery from work have been 
characterised as dynamic processes involving self-control (Zijlstra et al., 2014). This 
cognitive dimension has also been integrated into the concept of perseverative 
cognition (Brosschot et al., 2006), stating that a mental representation of a stressor 
alone can trigger negative physiological responses. Perseverative cognition plays a 
central role in the above discussed theories because it prolongs the associated effects 
of acute stress responses and inhibits individuals’ recovery process.  
 To summarise, there are several recovery theories and concepts which have 
been discussed in this chapter. The perseverative cognition hypothesis (Brosschot et 
al., 2006) proposes that repetitive thinking about a stressor which is no longer present 
can both trigger and prolong physiological reactions to stress. This concept was further 
extended by Clancy et al. (2016) who suggested that perseverative cognition can 
influence health behaviours which in turn can affect both the prolonged stress 
responses and disease onset. The effort-recovery model (Meijman & Mulder, 1998) 
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highlighted the importance of down-regulating individuals’ psychophysiological state 
following exposure to work-related stressors in order to minimise effort expenditure; 
whereas the COR theory (Hobfoll, 1989) emphasised the need for job resources to be 
protected and restored by refraining from work-related activities and thoughts during 
leisure time. In addition, the stressor-detachment model (Sonnentag, 2010; Sonnentag 
& Fritz, 2015) focuses on the influential role of psychological detachment as both a 
mediator and moderator in the job stressor – strain relationship. Moreover, Zijlstra et 
al. (2014) advised on seeing recovery as a dynamic and ongoing self-regulation 
process involving readjusting one’s actual with the required psychophysiological state. 
The above discussed concepts and theoretical models will inform the proposed aims 
and hypotheses of the current thesis.  
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3 Exploring the association between 
affective work-related rumination, eating 
behaviour and nutritional intake   
 
3.1 Introduction 
  The risk of CVD can be influenced by dietary patterns (Anand et al., 2016). A 
diet high in processed foods, saturated and trans-fats and sugar and low in vegetables 
and fruits has been associated with greater risk of CVD (Anand et al., 2016; Wang, 
Sikand, & Wong, 2016). It has been recommended that one adheres to a Mediterranean 
diet, as it has protective effects which prevent the development of CVD (Rosato et al., 
2017). However, eating behaviour can be altered by emotional and psychological 
aspects within the context of maladaptive coping behaviours. Employees less able to 
switch off from work are more likely to consume unhealthy foods such as cakes, 
biscuits as well as more processed foods (Cropley, et al. 2012). One possible reason 
for a change in eating behaviour might relate to the physiological changes one 
undergoes when experiencing stress (Torres & Nowson, 2007). Physiological 
reactions to stress exposure (i.e. increase in heart rate; increased release of stress 
hormones such as cortisol) can change individuals’ normal eating habits and they 
appear to eat more foods high in saturated fats and sugars (O’Connor, Jones, Conner, 
McMillan, & Ferguson, 2008; Oliver & Wardle, 1999; Oliver, Wardle, & Gibson, 
2000).   
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3.1.1 Stress and food intake 
  A response to stress involves a complex signalling pathway originating in the 
brain which may subsequently alter eating behaviour. Two key components in these 
processes comprise the hypothalamic-pituitary-adrenal (HPA) axis and the 
sympathetic-adrenomedullary (SAM) system (Adam & Epel, 2007; Gibson, 2012). 
Once stimulated, various neurochemical reactions are triggered, including the release 
of cortisol. Cortisol is the main hormone responsible for instigating stress responses. 
Its key function entails controlling blood sugar levels and regulating metabolism and 
inflammation. In addition, it is involved in the regulation of ions (i.e. potassium and 
sodium) and immune responses. Past research has proposed that cortisol is an appetite-
regulating hormone which is positively associated with impaired eating behaviour 
(Lawson et al., 2011). In an earlier study, Epel, Lapidus, McEwen and Brownell (2001) 
showed that high cortisol reactivity results in an increased consumption of calories on 
the day on which the stress is experienced as compared to those individuals with low 
cortisol reactivity. Consequently, responses to stress seem to influence nutritional 
intake. 
  Not only the amount of food consumed while stressed changes, but also the 
components of one’s diet. A study conducted by Zellner and colleagues (2006) 
demonstrated that there is a measurable shift in a person’s choice of food as a result of 
being exposed to an external stressor. Findings revealed a significant difference 
between stressed and unstressed female participants in their snacking behaviour. 
Stressed participants consumed more high-calorie sweets (M&Ms) and less healthy 
sweets (grapes) when compared to the unstressed participants. Furthermore, 
participants reported that when stressed they consume foods that they would usually 
avoid due to weight concerns. The majority indicated that the reason for choosing high-
calorie foods was to make them feel better. Contrary results derive from a similar study 
with male only participants (Zellner, Saito, & Gonzalez, 2007). Unstressed male 
participants consumed significantly more unhealthy snacks when compared to stressed 
participants. Thus, a person’s diet appears to be affected by stress levels, with possible 
differences between women and men. 
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   As previously stated, the brain plays a major role in regulating a person’s food 
intake and physiological stress responses (Tryon, Carter, DeCant, & Laugero, 2013). 
It has been found that a diet high in palatable foods can result in changes to the 
neurotransmitters involved in the reward system. Due to this change in diet, the 
physiological effects of stress can be alleviated (Gibson, 2012; Macht & Mueller, 
2007; Morris, Beilharz, Maniam, Reichelt, & Westbrook, 2015). In fact, palatable 
foods which are mainly rich in fats and sugars can stimulate reward pathways in 
several ways, for example by triggering the release of opioids, which in turn decrease 
the activation of the HPA axis (Drolet et al., 2001). If a person’s exposure to stress is 
persistent and comfort eating has become a maladaptive but subjectively effective 
coping mechanism to deal with stress, the consumption of highly palatable food might 
be reinforced and eventually turn into a new unhealthy habit (Adam & Epel, 2007). 
Therefore, the intake of palatable foods seems to be able to reduce the effects of 
physiological stress due to their nutritional properties modulating our internal reward 
system.  
  Different palatable foods can have diverse effects on regulating psychological 
responses. Particularly chocolate has been the focus when exploring the role of high-
calorie snacks upon stress relief and mood (Radin, Hayssen, & Walsh, 2007; Tryon, 
DeCant, & Laugero, 2013). Dietary chocolate intake can attenuate participants’ 
responses to stress, as well as improve their mood (Macht & Mueller, 2007; Meier, 
Noll, & Molokwu, 2017). In addition, consuming chocolate has been shown to have 
measurable psychoactive effects in participants, which in turn are related to the desire 
to eat more of it (Nasser et al., 2011). The desire to consume more chocolate is 
proportional to the cocoa and sugar contents of chocolate bars themselves. In addition 
to foods rich in fats, consuming high amounts of sugar has also been linked to adverse 
health effects. A diet high in sugars can increase triglycerides as well as serum 
cholesterol levels (Aeberli et al., 2011; Rippe & Angelopoulos, 2015, 2016b). 
Furthermore, a meta-analysis of randomised controlled trials (Te Morenga, Howatson, 
Jones, & Mann, 2014) provided support that high sugar intake was significantly 
associated with raised cholesterol, triglycerides and blood pressure, another 
independent risk factor for CVD (Grasgruber, Cacek, Hrazdíra, Hřebíčková, & Sebera, 
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2018). Sugars are a diverse class of compounds. While naturally occurring sources of 
sugars, such as those in fruit and vegetables, have been found to pose no risk for ill-
health (Aune et al., 2017), refined sugars, such as those found in fruit juice, snacks and 
ultra-processed foods are of greater concern with regard to the risk of CVD (Di 
Nicolantonio, Lucan, & O’Keefe, 2016). Specifically, fructose-containing sugars, such 
as sucrose and high-fructose corn syrup, appear to present an increased risk of CHD 
when compared to glucose (Di Nicolantonio et al., 2016). While most research so far 
has focused on the relationship between sugar intake and CVD risk factors, Yang et 
al. (2014) analysed prospective cohort data of US adults, exploring the link between 
sugar consumption and mortality as a result of CVD. Participants consuming between 
17% and 21% of daily calories from added sugar were attributed a 38% higher risk of 
CVD mortality. The primary source of added sugar were sugar-sweetened beverages 
(37.1%). Further findings revealed a significant and positive association between 
sugar-sweetened beverages and CVD-related mortality. Moreover, sugar consumption 
can increase a person’s risk of developing diabetes, which is another risk factor for 
CVD (Rippe & Angelopoulos, 2016a). Therefore, palatable foods can influence the 
development of CVD, as well as CVD-related deaths, via diverse pathways.  
 In addition to dietary sugar intake, cardiovascular health has also been linked 
to dietary fat intake (Michas, Micha, & Zampelas, 2014). There are three different 
main types of fats: saturated fatty acids (SFAs), monounsaturated (MUFAs) and 
polyunsaturated fatty acids (PUFAs) (Mozaffarian, Micha, & Wallace, 2010). SFAs 
(having no carbon-carbon double bonds) are mainly found in meat, poultry, palm oil, 
butter and dairy. MUFAs (possessing one carbon-carbon double bond) occur mostly 
in olive, canola and sunflower oil. PUFAs (having two or more carbon-carbon double 
bonds) are commonly found in fish oils, walnuts, flaxseed, corn and flax oil (Bowen-
Forbes & Goldson-Barnaby, 2017). These dietary fats can modify cholesterol levels 
(Di Nicolantonio, et al., 2016; Grasgruber et al., 2018; Hooper, Martin, Abdelhamid, 
& Davey Smith, 2015). SFAs can increase both low-density-lipoprotein cholesterol 
(commonly known as “bad cholesterol”) and high-density-lipoprotein cholesterol 
(“good cholesterol”) and decrease triglycerides. Elevated levels of LDL cholesterol 
have been associated with an increased risk of atherosclerosis, a process underlying 
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the development and progress of CVD (Pizzorno et al., 2016). Although the 
association between saturated fats and the risk of CVD has not been consistently 
supported (Siri-Tarino, Sun, Hu, & Krauss, 2010), studies suggest that specific 
nutrients replacing saturated fats can reduce the risk of CVD (Hooper et al., 2015; 
Mozaffarian et al., 2010). Substitution studies employing a prospective cohort design 
suggested that replacing dairy fat with vegetable fat or PUFAs was significantly related 
to a decreased risk of CVD (Briggs et al., 2017; Yu & Hu, 2018). Additionally, studies 
coherently revealed the negative health effects of an increased consumption of trans 
fats (Chen, Tetri, Neuschwander-Tetri, Huang, & Huang, 2011; de Souza et al., 2015). 
Trans fats mainly derive from industrial sources such as hydrogenated oil in cakes, 
biscuits, fried and processed foods and are associated with increased LDL cholesterol 
and reduced HDL cholesterol, thus raising the risk of CVD (Bowen-Forbes & 
Goldson-Barnaby, 2017; Clifton & Keogh, 2017). Therefore, the composition and 
source of dietary fat intake can shape individuals’ cardiovascular health.  
 
3.1.2 Eating behaviour 
  Although many people might be aware of the importance of adhering to a 
healthy and balanced diet, their eating behaviour can be influenced by emotional and 
psychological factors. There are many different types of eating behaviours and the two 
upon which this research will focus on are restricted eaters and emotional eaters. The 
later type tends to compensate work-related stress by increasing their consumption of 
food with specific qualities (e.g. sweet, fatty) that will trigger a favourable shift in 
emotional state. Restrained eaters aim to restrict their intake of daily calories to reduce 
or maintain their current body weight (Van Strien, Frijters, Bergers, & Defares, 1986). 
However, several studies have found that when restrained eaters are exposed to high 
levels of stress, they appear to eat more unhealthy foods (Sieber, 2007). Boon, Stroebe, 
Schut, and Jansen (1998) suggested a “limited capacity hypothesis” where restrained 
eaters’ cognitive capacity to control their food intake is constrained by distractions (i.e. 
emotional stimuli). Stressors require attention to be processed and since restrained 
eaters’ cognitive capacity is limited, cognitive control over their eating behaviour 
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cannot be maintained (Wallis & Hetherington, 2004; Ward & Mann, 2000). Expanding 
this concept,  Macht (2008) proposed a five-way model of how emotions affect eating, 
including the association between eating habits and emotions. Restrained eating is 
suggested to lead to a disruption of cognitive eating controls, subsequently resulting 
in an increased food intake, whereas emotional eating refers to negative emotions 
being regulated by means of eating foods high in fat and sugar. Moreover, eating 
dysregulation, an individual’s degree of responsiveness to cues of hunger and satiety, 
can mediate the relationship between stress and emotional eating (Tan & Chow, 2014). 
According to this research, experiencing high levels of stress may be related to an 
individual’s insensitivity or inability to regulate their dietary intake, and subsequently 
to engage in higher emotional eating. Similarly, Groesz et al. (2012) found that both 
perceived short-term and perceived chronic stress is associated with a greater drive to 
eat, including hunger, inability to control eating, disinhibited eating and binge eating. 
Hence, eating behaviour appears to be affected by both cognitive and emotional 
regulatory processes.  
  These regulatory processes can be disturbed by prolonged and persistent 
physiological and psychological stress reactions in response to a stressor, even in the 
absence of the initial source of stress. Affective work-related rumination refers to a 
cognitive process in which individuals are unable to detach themselves from work by 
continuously thinking and reflecting about negative work-based situations during their 
leisure time (Cropley et al., 2012). This maladaptive way-of-thinking is associated 
with negative emotions. When thinking about a stressful workday, individuals feel 
tense, troubled, irritated, annoyed, or fatigued. Past research has shown that affective 
work-related rumination has been related to adverse eating habits (Cropley et al., 
2012). Employing a food frequency questionnaire, snacking behaviour and meals 
eaten after work were assessed. Results revealed a positive association between 
affective rumination and unhealthy foods. Moreover, high affective ruminators 
reported eating more unhealthy snacks, processed foods and ready meals relative to 
low ruminators. Therefore, affective work-related rumination may distract both the 
cognitive and emotional regulatory processes involved in eating behaviour and may 
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be an important element in explaining the relationship between stress and eating 
behaviour and its subsequent effect on CVD risk.  
  Based on previous theoretical and empirical literature, the current study aimed 
to extend findings from Cropley et al. (2012) by adopting a more validated 
methodology for assessing and analysing the food intake and sources of stress in 
school teachers. Instead of using a food frequency diary, participants were asked to 
keep a food diary over four days (two work days and two non-work days / leisure 
days). Nutritional analyses were carried out by trained nutritionist students, yielding 
values of several macronutrients. These were correlated with rumination and stress 
measures. Furthermore, participants were divided into high and low affective 
ruminators and differences regarding their nutritional intake were examined. 
 
3.1.3 Aim and hypotheses 
   The overall aim was to explore the association between affective rumination, 
eating behaviour and dietary intake of macronutrients. Four hypotheses were 
established. Firstly, it was anticipated that there would be positive correlations 
between affective work-related rumination and different sources of stress. In addition, 
it was hypothesised that affective rumination would be positively associated with 
emotional eating behaviour and restrained eating behaviour. Thirdly, it was predicted 
that affective rumination would be positively associated with unhealthy 
macronutrients, specifically fats and sugar as well as a person’s total calorie intake. 
Finally, it was expected that high affective ruminators would consume higher amounts 
of energy-dense macronutrients (fats and sugar) when compared to low affective 
ruminators. 
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3.2 Methods 
3.2.1 Design 
  The current study employed a food questionnaire as well as an online survey 
measure to examine the role of affective work-related rumination in the nutritional 
intake of a teacher cohort. First, the association between rumination, eating behaviour 
and stress was examined. Furthermore, it was tested whether the survey measures were 
associated with nutritional values. Lastly, the difference in food consumption between 
high and low affective ruminators was explored using an independent-group design. 
 
3.2.2 Inclusion and exclusion criteria 
  Participants who were interested in taking part in this study had to meet the 
following inclusion criteria: being aged between 18 and 65, being employed by either 
a primary or secondary school as either a teaching assistant, subject teacher, class 
teacher, key stage/phase teacher or as a head/deputy teacher and working a minimum 
of at least 20 hours per week.  
 The exclusion criteria for participation in the study included medical conditions 
affecting food intake: diabetes (Wisting et al., 2017), eating disorders (Segura-García, 
De Fazio, Sinopoli, De Masi, & Brambilla, 2014), pregnancy (Hill, Cairnduff, & 
McCance, 2016) and food intolerances or allergies (Sommer, MacKenzie, Venter, & 
Dean, 2012). In addition, participants that were currently dieting and those who 
underreported their energy intake were also excluded. 
 
3.2.3 Participant characteristics  
  In total, 148 participants completed the initial online survey. Of these 
participants, 98 indicated an interest to take part in the food diary study and were sent 
a paper-based copy thereof. Eventually, 58 food diaries were returned to the research 
office. Following data screening, 34 participants were found to be eligible to take part 
in the study. The remaining 24 participants were excluded from further analysis due to 
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the following reasons: food intolerance or allergies (N = 8), currently dieting (N = 7), 
diabetes (N = 3), eating disorder (N = 2), pregnancy (N = 2), underreporting energy 
intake (N =1), other medical conditions (N = 1).  
  For further analyses, participants were divided into two groups: high (N = 18) 
and low affective ruminators (N = 16). As affective rumination was normally 
distributed, grouping was based on a mean-split. Participants with scores lower than 
the mean (M = 3.49; SD = .98) were defined as low ruminators, whereas those 
participants with scores equal to or above the mean were categorised as high 
ruminators.  
   A descriptive analysis of the characteristics of the participants can be seen in 
Table 3. 1. It displays the number and frequencies (and means and standard deviations 
for a few variables) for high and low ruminators on variables including gender, age, 
ethnicity, teaching role, school phase, employment, (non-) smoker, weekly exercise in 
hours, weekly working hours, weekly preparation time at home in hours, years worked 
in current role, BMI and whether there was recent weight gain or loss.  
 
3.2.4 Sampling and procedure 
  Participants were sampled using self-selection into the current study. 
Participants were recruited from primary and secondary schools in the UK via e-mail 
and via contacts within the National Association of Schoolmasters Union of Women 
Teachers (NASUWT). Each school, as well as the NASUWT representatives,  
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Table 3. 1  Participant characteristics for high and low ruminators, displaying 
exact numbers and frequencies. Data for age, weekly exercise, weekly hours 
worked, weekly preparation time, years worked in current role and BMI means 
and standard deviations is shown. 
 
Abbreviations: M = Mean; SD = standard deviation; BMI = body mass index; NS = not 
significant. 
  
Participant 
characteristic 
Category High 
Ruminators 
Low 
Ruminators 
p-
value      
Sample size   18 (53%) 16 (47%) NS 
Gender Female 16 (89%) 13 (81%) NS 
  Male 2 (11%) 3 (19%) NS 
Age   39.78 (9.93) 39.94 (12.17) NS 
Ethnicity White British 17 (94%) 15 (94%) NS  
White Other 1 (6%) 0 (0%) NS 
  White and Black 
Caribbean 
0 (0%) 1 (6%) NS 
Teaching role Class teacher 11 (61%) 9 (56%) NS  
Subject teacher 4 (22%) 5(31%) NS  
Head/deputy head 
teacher 
1 (6%) 1 (6%) NS 
 
Teaching assistant 1 (6%) 1 (6%) NS 
  Key stage/phase 
leader 
1 (6%) 0 (0%) NS 
School phase Primary 11 (61%) 8 (50%) NS  
Secondary 7 (39%) 7 (44%) NS 
  6th Form 0 (0%) 1 (6%) NS 
Employment Full time 16 (89%) 12 (75%) NS 
  Part-time 2 (11%) 4 (25%) NS 
Smoking 
 
1 (6%) 0 (0%) NS 
Exercise per week in 
hours (M ± SD) 
  2.13 (2.13) 2.67 (1.29) NS 
Weekly working hours 
(M ± SD) 
 
44.28 (15.12) 44.56 (12.80) NS 
Weekly preparation time 
at home in hours (M ± 
SD) 
  9.24 (5.85) 7.00 (6.21) NS 
Years worked in current 
role (M ± SD) 
 
6.66 (8.86) 9.22 (10.09) NS 
BMI (M ± SD)   22 (1.75) 25.12 (2.51)  < .001 
Recent weight gain or 
loss 
 
4 (22%) 4 (25%) NS 
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were initially sent an e-mail explaining the nature of the study and were provided with 
background information. Those schools and local NASUWT secretaries interested 
were sent a link to an online survey, which they were then asked to forward to their 
employees and members, respectively. Those participants, who were willing to 
participate, were directed to a website which displayed more information about the 
study and instructions regarding how to complete the online survey. The participants 
were informed that the current study explores links between teachers’ work-related 
rumination (thinking about work during leisure time), eating behaviour and job 
demands. Once participants had finished the online survey, they were given the 
opportunity to receive an individual feedback profile based on their scores on the main 
scales as an incentive for their participation in the online survey. Upon completion of 
the initial online survey, they were asked whether they were interested in taking part 
in a follow-up study, the food diary study. Participants interested in the study were 
posted a food diary which they had to keep over four consecutive days, including two 
workdays (Thursday and Friday) and two non-working days (Saturday and Sunday). 
Every posted food diary was given a code containing numbers and letters which was 
linked to their online survey responses. To increase uptake and study compliance, all 
participants who returned their food diaries via post (regardless of whether they were 
excluded from further analysis or not) were entered into a prize draw. Individuals were 
given the chance to win one of 35 Amazon vouchers.  
 
3.2.5 Ethical considerations 
  A favourable ethical opinion was received by the University of Surrey Ethics 
Committee prior to study commencement (UEC ref: EC/2013/110/FAHS, Appendix 
A). Participants, who were interested in taking part in the study, were asked to read an 
online information sheet and a consent form. By continuing with the online survey 
(following the consent sheet), participants agreed to take part in the first part of the 
study (online survey). Upon completion of the online survey, participants could enter 
their postal address if they were interested in being involved in the second part of the 
study. The information sheet informed participants about the nature of the study, 
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possible adverse consequences when taking part in the study and their right to 
withdraw from the study at any time without having to give a reason for doing so. 
Furthermore, participants were assured about the confidentiality of participant 
information. At the end of the study, all participants were fully debriefed and notified 
about whether they had won the prize-draw. 
 
3.2.6 Measures  
Teacher Stress Inventory (Boyle, Borg, Falzon, & Baglioni, 1995; Appendix B) 
  The Teacher Stress Inventory (TSI), constructed by Boyle et al. (1995) is a 20-
item self-report measure which is used to assess different sources of teacher stress. The 
TSI has previously been devised by Kyriacou and Sutcliffe (1978), which identified 
many sources of stress covering various environmental aspects. Participants are 
requested to answer the question “As a teacher, how great a source of stress are these 
factors?” by indicting their responses on a list of work-related stressors, using a 5-
point Likert scale ranging from 1 (No stress) to 5 (Extreme stress). A factor analysis 
carried out by Boyle et al. (1995) identified five subscales of teacher stress: workload, 
pupil misbehaviour, time/resources difficulties, poor relationships, and professional 
recognition needs. The TSI has been validated and used in other research studies 
(Ghani, Ahmad, & Ibrahim, 2014; Kourmousi, Darviri, Varvogli, & Alexopoulos, 
2015). Cronbach’s alpha values for the current study were .73 for workload, .88 for 
pupil misbehaviour, .69 for time/resources difficulties, .76 for poor relationships and 
.68 for professional recognition need.  
 
Work-Related Rumination Questionnaire (Cropley et al., 2012; Appendix C) 
   The Work-Related Rumination Questionnaire (WRRQ) by Cropley et al. 
(2012) is a 15-item self-report scale designed to measure three different types of work-
related perseverative thinking. It consists of three subscales, each containing 5 items: 
affective rumination, problem-solving pondering and detachment. An example item of 
the affective rumination subscale is, “Do you become tense when you think about 
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work-related issues in your free time?”. An item representative of the problem-solving 
pondering subscale is, “I find solutions to work-related problems in my free time”. 
Lastly, the detachment subscale includes items such as “I make myself switch off from 
work as soon as I leave”. All items are answered on a 5-point Likert scale ranging from 
1 (Very seldom/never) to 5 (Very often/always). A mean score was calculated for each 
of the three subscales. In terms of affective rumination and problem-solving 
pondering, a high score means individuals tend to ruminate more and engage more in 
problem-solving pondering, respectively. If individuals score high on detachment, this 
means that they seem to be able to detach themselves better from work-related issues. 
The WRRQ has been administered in previous studies (Cropley et al., 2017; Cropley, 
Zijlstra, Querstret, & Beck, 2016; Kinnunen et al., 2017; Querstret & Cropley, 2012). 
Cronbach’s alphas for the present study were .93 for affective rumination, .87 for 
problem solving-pondering, and .79 for detachment. As affective work-related 
rumination has been found to be most detrimental to one’s health and wellbeing 
(Querstret & Cropley, 2012) when compared to the other two rumination styles, this 
study will focus primarily on affective rumination.  
 
Dutch Eating Behaviour Questionnaire (Van Strien, Frijters, Bergers, & 
Defares, 1986; Appendix D) 
  The Dutch Eating Behaviour Questionnaire (DEBQ) is a 33-item self-report 
measure of three different types of eating styles: Restrained eating, emotional eating 
and external eating. For the current study, an adapted 23-item version of the DEBQ 
was used, one including the restrained eating (10 items) and the emotional eating 
subscales (13 items). The external eating subscale was removed due to its lack of 
relevance for the current study. An example for the restrained eating subscale is “Do 
you try to eat less at mealtimes that you would like to eat?” An item included in the 
emotional eating subscales is “Do you have a desire to eat when you are irritated?” 
Participants can respond to these questions on a 5-point Likert scale ranging from 1 
(Never) to 5 (Very often) which can yield a total score between 10 and 65, depending 
on the subscales. The DEBQ has been widely used and validated in previous health 
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related research studies (Emami, Woodcock, Swanson, Kapphahn, & Pulvers, 2016; 
Poinhos et al., 2014; Van Strien et al., 2012; Wallis & Hetherington, 2009). 
Cronbach’s alpha values were .89 for restrained eating and .95 for emotional eating. 
 
Food Diary 
   Participants were asked to keep a small paper diary for four consecutive days: 
two working days, Thursday and Friday, followed by two nonworking days, Saturday 
and Sunday. An example page of the food diary can be seen below (Figure 3. 1). 
Although the food diary was originally designed for recording a period of seven days 
(Bain et al., 2015), it was decided that for the purpose of the current study, participants 
had to keep it over four days. The main reason for choosing a four-day diary design 
was to reduce the burden on participants’ day-to-day routines and to decrease attrition. 
They were required to record everything they drank and ate over those four days. 
Participants were also informed not to change their normal eating habits and to 
continue eating and drinking whatever they would normally consume. Inside the food 
diary, detailed instructions on how they should describe the food they ate, how they 
prepared it and the amount they consumed were provided. When cooking a meal from 
scratch they were asked to state the whole recipe and to estimate the portion they had 
eaten, i.e. one quarter of a lasagne. Participants consuming ready meals should indicate 
the brand, calories and where possible to include the ingredient lists. Furthermore, 17 
coloured photos of different types of foods with varying portion sizes helped 
participants to indicate the portion size they had eaten. Food diaries were analysed by 
two nutrition students (Giada Ostinelli and Elisabeth Quirke) using Dietplan 7.0. 
(Forestfield Software Ltd, 2015). Where portion sizes were not indicated by Dietplan, 
the book “Food Portion Sizes” by the Food Standards Agency (2002) served as 
reference guide for assessing portion size. This assessment was also conducted by the 
nutrition students Giada Ostinelli and Elisabeth Quirke. In order to identify and 
eventually exclude participants who significantly underreported their calorie intake, 
the Goldberg equation was employed to estimate this (Black, 2000). This was also 
calculated by the nutrition students Giada Ostinelli and Elisabeth Quirke. 
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Figure 3. 1  Example page from the food diary displaying guidance on portion 
sizes. (Bain et al., 2015) 
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3.2.7 Data collection 
  Data were collected by means of an online survey and a subsequent paper-
pencil based food diary which participants had to complete over a 4-day period. The 
online survey was created using Qualtrics (Qualtrics, Provo, UT). There were three 
rounds of data collection over a period of two years.  
 
3.2.8 Analytic strategy 
  The initial sample consisted of 56 teaching staff who returned their food 
diaries. Following screening, the final study sample included 34 teachers from across 
the UK. In order to test our hypotheses, a power-based approach was employed to 
calculate the sample size. A priori power analyses using G*Power 3.1.9.2. (Faul, 
Erdfelder, Buchner, & Lang, 2009) suggested a minimum sample size of 16 
participants for each of the participant groups to yield a power of 80% and a large 
effect size (.90). 
 Before starting the data analysis, the data were screened for normality (Field, 
2018). Z-scores for skew and kurtosis were calculated by dividing the values for skew 
and kurtosis by their respective standard errors. The cut-off point was 1.96 (Field, 
2018). In addition, histograms and boxplots for all variables were assessed. 
   Statistical analyses were performed using SPSS version 25 (IBM, 2018). To 
test for demographic differences between the two participant groups (low and high 
affective ruminators), Pearson’s chi-square and independent t-tests were carried out. 
In addition, Pearson correlational analyses were conducted to explore associations 
among survey measures. As several nutritional values were not normally distributed 
(see Table 3. 2 and Table 3. 3 for skew and kurtosis values for the main study 
variables), non-parametric analyses between affective rumination and nutrients were 
performed. Spearman’s correlational analyses were employed in order to explore 
associations between affective work-related rumination and the amount of nutrients 
consumed (Field, 2018). Finally, the differences between high and low affective 
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ruminators on their nutritional intake were assessed by means of the Mann-Whitney U 
test.  
 
Table 3. 2  Skew and kurtosis for main study variables 
Study variables Skew Kurtosis 
   
Affective rumination (WRRQ) -0.54 0.09 
Workload (TSI) -0.05 -0.98 
Professional recognition (TSI) 0.5 -0.88 
Pupil misbehaviour (TSI) 0.41 -0.43 
Time / resource difficulties 
(TSI) 
0.3 0.02 
Poor relationships (TSI) 0.27 -0.62 
Restrained eating (DEBQ) 0.14 0.32 
Emotional eating (DEBQ) 0.76 0.27 
 
Table 3. 3  Skew and kurtosis for nutrients 
Study variables Skew Kurtosis 
   
Workday, energy (kcal) 0.24 -1.03 
Non-workday, energy (kcal) 0.4 0.18 
Workday, total sugar (g) 0.34 -0.02 
Non-workday, total sugar (g) 0.21 -0.13 
Workday, total fat (g) 1.07 1.73 
Non-workday, total fat (g) 0.33 0.74 
Workday, SFA (g) 0.92 1.44 
Non-workday, SFA (g) 0.17 0.1 
Workday, MUFA (g)  1.43 2.36 
Non-workday, MUFA (g) 1.36 3.49 
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3.3 Results 
3.3.1 Inter-rater reliability 
  Three independent raters evaluated the same sub-sample of five food diaries. 
Interrater-reliability was assessed by computing an intra-class correlation coefficient 
(ICC) in SPSS version 24 (IBM corp, 2016). The obtained ICC value was .974; its 
95% confidence interval ranged between .97 and .98, indicating an excellent reliability 
(Koo & Li, 2016). Due to the current research design, a two-way mixed model 
assessing consistency (level of linear relationship between raters) was selected. 
 
3.3.2 Underreporting of participants´ energy intake 
  Participants’ energy intake was assessed by employing Goldberg’s equation. 
Substitutions were made in accordance with recommendations by Black (2000), with 
a lower bound cut-off of .99. These calculations were made by the nutrition students 
Giada Ostinelli and Elisabeth Quirke. Based on these findings, one participant was 
found to under-report their energy intake and was therefore excluded from further 
analyses. 
 
3.3.3 Correlational analyses of survey measures 
  Table 3. 4 displays the individual results of the correlational analyses among 
survey measures. In line with the first hypothesis, affective-rumination was 
significantly and positively associated with the following sources of teacher stress: 
namely workload (p < .001), pupil misbehaviour (p = .046), time/resources difficulties 
(p < .001) and poor relationships (p < .001). Moreover, emotional eating was 
significantly associated with affective rumination (p = .001); whereas restrained eating 
was not significantly correlated with affective rumination (p > .05), thus partially 
supporting the second hypothesis. 
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Table 3. 4  Pearson’s inter-correlations of survey measures: Work-related Rumination (WRRQ, Teacher Stress Inventory (TSI) and Dutch 
Eating Behaviour Questionnaire (DEBQ) 
Variable Mean SD 1 2 3 4 5 6 7 
1. Affective Rumination 
(WRRQ) 
3.49 0.98 
       
              
2.Workload (TSI) 3.54 0.96 
.69** 
            
[.48, .83] 
3. Professional recognition 
(TSI) 
2.1 0.89 
0.27 0.08 
          
[-.09, .54] [-.25, .35] 
4. Pupil misbehaviour 
(TSI) 
2.39 0.88 
.37* .52** 0.16 
        
[.15, .56] [.27, .72] [-.24, .50] 
5. Time / resources 
difficulties (TSI) 
2.78 1.01 
.75** .80** 0.18 .46** 
      
[.58, .85] [.67, .90] [-.16, .47] [.20, .70] 
6. Poor relationships (TSI)  2.81 1.06 
.71** .73** 0.22 .65** .78** 
    
[.48, .86] [.53, .86] [-.13, .54] [.45, .83] [.61, .88] 
7. Restrained eating 
(DEBQ) 
2.56 0.76 
0.04 -0.08 -0.07 <-.01 -0.04 -0.04 
  
[-.34, .42] [-.46, .32] [-.33, .19] [-.42, .44] [-.47, .41] [-.45, .43] 
8. Emotional eating 
(DEBQ) 
2.65 0.97 
.59** .54** 0.16 0.23 .62** .59** 0.06 
[.25, .79] [.24, .75] [-.14, .43] [-.09, .54] [.30, .80] [.26, .81] [-.37, .51] 
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets; SD = standard deviation 
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  Additional correlational analyses between detachment, problem solving 
pondering, sources of stress and restrained and emotional eating can be found in 
Appendix E. Findings showed a significant association between detachment and 
workload (rs = -.35, 95% BCa CI [-.72, .09], p = .044). The higher the teachers’ 
workload, the less able they felt they could detach themselves from work. Moreover, 
problem solving pondering was associated with the following scales: workload (rs = -
.60, 95% BCa CI [ .36, .78], p < .001), resource difficulties (rs = .58, 95% BCa CI [.30, 
.77], p < .001), poor relations with work colleagues (rs = .37, 95% BCa CI [.01, .65], 
p = .034) and emotional eating behaviour (rs = .64, 95% BCa CI [.43, .79], p < .001).
2  
 
3.3.4 Correlational analyses between work-related rumination, nutrients 
and calorie intake  
  Results derived from Spearman’s tests between affective work-related 
rumination and nutritional intake showed a significant and positive correlation 
between affective rumination and workday total sugar intake (rs = .52, 95% BCa CI 
[.15, .79], p = .002). The more participants ruminated, the higher their total sugar 
intake during the week. Affective rumination was also significantly and positively 
associated with workday saturated fat intake (rs = .41, 95% BCa CI [.08, .67], p = 
.019). The more participants ruminated, the higher their consumption of foods high in 
saturated fats. This was only found for weekdays. Detailed findings are displayed in 
Table 3. 5. Moreover, there was no significant association between affective 
rumination and caloric intake on both workdays and non-working days (rs = .25, 95% 
BCa CI [-.08, .54], p = .156; rs = .15, 95% BCa CI [-.22, .49], p = .411). These findings 
are in line with the third hypothesis predicting positive correlations between affective 
rumination and macronutrients. Further analyses between detachment, problem-
solving pondering, nutrients and calorie intake are presented in Appendix F. Results 
revealed a significant and negative association between detachment and calorie intake 
                                                 
2 In addition to correlational analyses, the mediating role of affective rumination between sources of 
teacher stress and emotional eating behaviour was tested. However, preliminary analyses did not 
meet the four necessary conditions of mediation (Field, 2018). 
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on non-working days (rs = -.42, 95% BCa CI [-.67, -.12], p = .015). The more 
participants felt able to detach themselves from work, the fewer calories they tended 
to consume.  
 
3.3.5 Difference between high and low affective ruminators on 
macronutrients and energy intake 
  Overall, the final and fourth hypothesis was partially supported. High affective 
ruminators (Mdn = 95.53) consumed significantly more sugar during the week than 
low affective ruminators (Mdn = 67.00), U = 88.00, z = -1.93, p = .028, r = -.33 (one-
tailed). The consumption of saturated fat was significantly larger in high affective 
ruminators (Mdn = 34.61) when compared to low ruminators (Mdn = 21.16), U = 
89.00, z = -1.90, p = .030, r = -.33 (one-tailed). This effect was found only on 
weekdays, not on the weekend. In addition, high affective ruminators (Mdn = 27.15) 
were significantly more likely to consume monounsaturated fat than low ruminators 
(Mdn = 19.00), U = 88.00, z = -1.93, p = .028, r = -.33; one-tailed). There was no 
significant difference between high and low affective ruminators regarding their 
energy intake, both on working days (U = 114.00, z = -1.04, p = .157) and leisure days 
(U = 142.00, z = .216, p = .423). Differences between high and low affective 
ruminators on macronutrients are presented in Figure 3. 2. 
 With regards to findings on leisure days, there were no significant differences 
between high and low affective ruminators on their nutrient and caloric intake. Error! 
Reference source not found. displays results from nutrient consumption on the 
weekend. When visually comparing Figure 3. 2 and Error! Reference source not 
found., it seems that high affective ruminators tend to consume more nutrients on 
weekdays, whereas low affective ruminators tend to consume more nutrients (sugar, 
total fat, saturated fat, monounsaturated fat) on non-working days. However, these 
observational differences cannot be supported by significant statistical results.  
. 
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Figure 3. 2  Means of macronutrients consumed on weekdays by high and low 
affective ruminators. Please note that in order to facilitate understanding, means 
are shown, despite the data being not normally distributed. * p < .05 (one-tailed). 
 
 
 
Figure 3. 3  Means of macronutrients consumed on non-working days by high 
and low affective ruminators. Please note that in order to facilitate 
understanding, means are shown, despite the data being not normally distributed. 
* p < .05 (one-tailed). 
99.3
87.5
34.3
28.1
13.3
75.4
83.0
24.9 22.9
10.6
0
20
40
60
80
100
120
Total sugar (g)* Total fat (g) Saturated fat (g)* Monounsaturated
fat (g)*
Polyunsaturated
fat (g)
High ruminators
Low ruminators
87.9
81.6
28.0 26.4
13.7
95.3 94.3
34.0
29.1
13.3
0
20
40
60
80
100
120
Total sugar (g) Total fat (g) Saturated fat (g) Monounsaturated
fat (g)
Polyunsaturated
fat (g)
High ruminators
Low ruminators
Grams consumed on weekdays (g) 
Grams consumed on non-working days (g) 
 52 
Table 3. 5  Spearman’s correlations between affective rumination and nutrients (N = 34) 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 
1. Aff. Rumination 
(WRRQ) 
1       
                 
2. Workday, energy 
(kcal) 
0.25 
                    
  
[-.08,.54]   
3. Non-workday, 
energy (kcal) 
0.14 .53**          
 
[-.22, .49] [.31, .70]  
4. Workday, total 
sugar (g) 
.52** .50** 0.31 
                
  
[.15, .79] [.18, .75] [-.03, .63]   
5. Non-workday, 
total sugar (g) 
-0.01 .40* .58** .62**        
 
[-.37, .39] [.05, .67] [.26, .63] [.38, .78]  
6. Workday,  
total fat (g) 
0.14 .86** .42* .41* .35* 
            
  
[-.21, .47] [.72, .94] [.11, .67] [.07, .69] [.03, .63]   
7. Non-workday, 
total fat (g) 
-0.03 0.32 .80** 0.11 .40* .40*      
 
[-.37, .32] [-.02, .59] [.63, .89] [-.26, .46] [.04, .69] [.07, .65]  
8. Workday, SFA (g) 
.41* .79** .44* .48** 0.26 .84** .38* 
          
[.08, .67] [.63, .88] [.19, .64] [.18, .70] [-.07, .51] [.68, .92] [.06, .65]   
9. Non-workday, 
SFA (g) 
-0.06 .35* .80** 0.08 .39* 0.32 .88** .35     
[-.42, .31] [-.03, .62] [.65, .88] [-.30, .49] [.01, .71] [-.06, .64] [.77, .94] [-.01, .63]  
10. Workday, 
MUFA (g)  
0.28 .57** 0.24 .58** 0.25 .67** 0.19 .73** 0.05 
      
[-.09, .60] [.19, .86] [-.14, .60] [.27, .81] [-.15, .59] [.35, .89] [-.20, .59] [.47, .87] [-.33, .45]   
11. Non-workday, 
MUFA (g) 
0.18 .39* .77** 0.27 .39* .38* .87** .38* .70** 0.3   
[-.17, .49] [.08, .65] [.57, .89] [-.15, .64] [.05, .66] [.04, .64] [.73, .94] [.12, .60] [.48, .83] [-.08, .69]  
12. Workday,  
PUFA (g) 
0.21 .41* 0.19 .43* 0.21 .39* 0.1 0.31 -0.02 .66** 0.22   
[-.27, .47] [.04, .68] [-.21, .57] [.11, .67] [-.18, .56] [.02, .70] [-.28, .51] [-.06, .60] [-.38, .37] [.38, .84] [-.20, .63]   
13. Non-workday, 
PUFA (g) 
0.09 0.02 .49** 0.08 0.32 0.05 .61** 0.03 .36* 0.14 .73** 0.21 
[-.29, .45] [-.34, .36] [.21, .69] [-.28, .41] [-.05, .60] [-.30, .40] [.34, .77] [-.32, .38] [.04, .62] [-.20, .47] [.48, .87] [-.18, .61] 
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets.
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3.4 Discussion  
 The primary aim of the current study was to examine the association between 
work-related rumination and nutritional intake, and to explore the role of affective 
rumination as a possible factor involved in the risk of CVD. The established 
hypotheses were partially supported. With regards to the first and second hypotheses, 
results showed significant associations among online survey measures. Affective 
rumination was positively associated with emotional eating behaviour and most 
sources of stress reported by teachers (workload, pupil misbehaviour, time/resources 
difficulties, and poor relationships). Emotional eating was also positively correlated 
with three sources of teacher stress: work load, time / resource difficulties and poor 
relations. The third hypothesis was only partially supported. Affective rumination was 
significantly associated with total sugar and SFA consumption during work days. 
There was no significant association between affective rumination and total fat intake 
and calories both on workdays and leisure days. In addition, detachment was 
negatively associated with calorie intake on non-working days. The fourth hypothesis 
was partially supported. High ruminators consumed significantly more total sugar, 
SFA and MUFA relative to low ruminators. These differences were only found during 
weekdays, not on the weekend.  
 The first two hypotheses stated that affective rumination would be associated 
with sources of teacher stress and eating behaviour. Findings showed significant 
correlations between affective rumination, sources of teacher stress and emotional 
eating. More specifically, affective rumination was significantly and positively 
associated with work load, poor colleague relations, time / resource difficulties, and 
poor pupil behaviour. The higher their levels of stress, the more teachers tended to 
ruminate about work issues. Similar to these findings, past research showed that 
teachers with higher workload and less co-worker support reported higher levels of 
rumination (Ko Sir, Tement, Licardo, & Habe, 2015). Similarly, teachers with high 
job strain appear to take more time to unwind after work compared to those reporting 
low job strain (Cropley & Millward Purvis, 2003). This delayed recovery process 
might, in part, be due to their occupational requirements. Many teachers take work 
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back home (i.e. marking exams) and thus extend their working day. Consequently, 
they may face additional boundary conflicts between their work and home 
environments, which can further impede adequate recovery from work demands 
(Sonnentag, Kuttler, & Fritz, 2010b). In keeping with the conservation of resources 
theory (Hobfoll, 1989), participants might not be able to refill their resources as they 
are continuously being depleted, even during genuine leisure time. Moreover, a lack 
of co-worker support, of being unable to talk about or receive help regarding current 
work-related problems, might enhance the psychological strain upon teachers as the 
buffer-effect provided by social resources is absent (Shernoff, Mehta, Atkins, Torf, & 
Spencer, 2011). Furthermore, in an earlier study exploring teaching strategies, 
participants rated work load and student misbehaviour as being their two highest 
sources of stress, followed by time / resource difficulties, poor colleague relations, and 
professional recognition (Clunies-Ross, Little, & Kienhuis, 2008). Expanding upon 
this, a recent study has explored the link between teacher-rated student misbehaviour 
and teacher well-being (Aldrup, Klusmann, Lüdtke, Göllner, & Trautwein, 2018). 
Results revealed positive associations between student misbehaviour and teachers’ 
levels of emotional exhaustion. Therefore, stress deriving from various sources 
appears to affect teachers’ energy resources, consequently decreasing their ability to 
switch off and to unwind post-work.   
  In line with past research, current results demonstrated a significant association 
between perseverative cognition and eating behaviour (Clancy, Prestwich, Caperon, & 
O’Connor, 2016; Cropley et al., 2012). The more participants ruminated, the more 
likely they were to engage in emotional eating. Emotional eaters aim to alleviate 
negative emotional reactions to stressful events by eating foods high in fat and sugar 
(Gibson, 2006; Tan & Chow, 2014). Indeed, researchers have shown a positive but 
mainly transient effect of the consumption of high-calorie snacks on stress and 
negative emotions (Gibson, 2012; Macht & Mueller, 2007; Meier et al., 2017). This 
unhealthy eating behaviour can be reinforced by individuals’ maladaptive preservative 
cognition styles, which are operated by worrying and rumination. Affective work-
related rumination refers to repetitive thinking about past events at work, which trigger 
negative emotions. According to the perseverative cognition hypothesis (Brosschot, 
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Gerin, & Thayer, 2006), repetitive negative thinking may affect the development of 
somatic health problems by prolonging stress-linked physiological activation. In fact, 
several studies have supported the mediating role of perseverative cognition in the 
relationship between stress and disease (Brosschot et al., 2014;  Ottaviani et al., 2016). 
Perseverative cognition about a stressor has been suggested to affect both 
physiological responses, by prolonging it, and health behaviours (Clancy et al., 2016). 
While Clancy et al. (2016) examined perseverative cognition in a more general context 
by including varies types of cognition measures and settings in their meta-analysis, the 
current study explored specifically the role of affective rumination derived from 
perceptions of work-related stress and its association with unhealthy eating 
behaviours. Thus, affective work-related rumination can disrupt health behaviours, 
such as eating behaviour, and subsequently increase individuals’ risk of negative 
health outcomes. 
  The third hypothesis anticipated a significant and positive association between 
affective rumination and specific CVD risk-related macronutrients (fats and sugar) as 
well as total caloric intake. This hypothesis was partly supported by the current 
findings. There was a significant and positive correlation between affective rumination 
and workday total sugar intake. What is more, workday saturated fat consumption was 
positively associated with affective rumination. Similar findings derive from Cropley 
et al. (2012), who evaluated the link between work-related rumination and eating 
behaviour. Employing a cross-sectional design including a food frequency 
questionnaire assessing snacking behaviour, results revealed a positive association 
between affective rumination and the consumption of unhealthy, energy-dense foods 
with low nutritional value (i.e. crisps, cakes), implying a possible role of comfort 
eating to relieve symptoms of work-related stress. In contrast to previous expectations, 
the overall calorie intake was not associated with affective rumination in the current 
study. Literature reviews (Geiker et al., 2018; Schepers & Markus, 2017) suggested 
that stress influences food intake, weight gain, sleep patterns and abdominal obesity. 
The difference in findings might be related to the current study design. Most reviewed 
studies measured acute stress in experimental conditions, whereas the current study 
assessed prolonged stress (rumination) cross-sectionally. As a result, affective 
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rumination appears to play a crucial role in explaining the relationship between stress 
and maladaptive eating behaviour. 
   A vast amount of research has shown that work-related stress can alter 
individuals’ food choices (Oliver et al., 2000; Osdoba, Mann, Redden, & Vickers, 
2015; Scott & Johnstone, 2012; Tryon et al., 2013). Palatable foods high in sugar and 
fat content may diminish both psychological and physiological responses to stress, 
thus serving as a self-medication tool (Yau & Potenza, 2013). In a brain-imaging study 
(Tryon et al., 2013), female participants experiencing high levels of chronic stress 
showed an exaggerated activation of those brain regions related to reward, habitual 
decision-making and motivation in response to pictures of high-calorie foods. 
Additionally, frontal brain regions involved in executive functions such as emotional 
control and strategic planning were significantly reduced in those participants. Such 
neurological changes in response to high-calorie food cues might explain why stressed 
employees tend to consume more unhealthy foods and are more likely to adopt an 
emotional eating style, as suggested by the present study findings. When considering 
the negative effect of chronic stress on eating behaviour, emotional control becomes a 
salient element. Indeed, Tan and Chow (2014) suggested that eating dysregulation 
mediates the relationship between stress and emotional eating. Within this context, 
Cropley et al. (2016) claimed that work-related rumination is related to deficits in 
executive functions. Individuals with high executive control are less likely to make 
mistakes at work, be more alert and concentrated, and consequently less likely to 
ruminate about work issues. Therefore, cognitive and emotional control seems to serve 
as a main element in governing both eating behaviour and affective rumination.  
  The fourth hypothesis was supported by the current findings, revealing 
significant differences in nutrient intake between high and low ruminators. Participants 
less able to unwind post-work consumed significantly more sugar, saturated fat and 
monounsaturated fat compared to low ruminators. These differences were only present 
during workdays (Thursday and Friday), not weekends (Saturday and Sunday). 
Interestingly, there was no significant difference in the overall calorie intake between 
high and low ruminators, both on workdays and on the weekend. This suggests that 
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the composition of a person’s food intake might be altered when exposed to stress. The 
current findings are consistent with a previous study conducted by Cropley et al. 
(2012), which examined the association between rumination and eating behaviour 
using a food frequency questionnaire. Results revealed a significantly higher 
consumption of snacks high in sugar and fat content, such as cakes, crisps, biscuits and 
confectionery as well as more processed foods and ready meals in high affective 
ruminators, relative to low affective ruminators. In addition, high ruminators appeared 
to eat fewer cooked meals. Although they did not account for differences between 
workdays and weekends, their findings highlighted the tendency of high ruminators to 
eat more high-calorie foods. Since rumination has been associated with emotional 
eating in the current study, it could be argued that affective ruminators aim to regulate 
their stress-induced negative emotions by consuming foods high in sugars and fats. 
Past research has demonstrated that emotional eaters reported a positive effect on 
current mood and stress levels when consuming high-calorie foods (Gibson, 2012; 
Macht & Mueller, 2007; Tryon et al., 2013). This effect can be explained by underlying 
psychobiological processes involving the HPA axis. Adam and Epel (2007) developed 
the reward-based stress eating model based on addiction literature and theory. Cortisol 
and reward circuitry play a motivating role in palatable food intake as well as being 
involved in endocrinological processes underlying the relationship between stress and 
eating. Both stress and high-calorie foods can influence endogenous opioid release. 
Opioids in turn reduce HPA activity, as they appear to be part of a protective 
mechanism against the detrimental effects of stress (Drolet et al., 2001). However, if 
this reward pathway is continuously stimulated through either stress or high caloric 
food or both, this may lead to neurobiological changes, promoting unhealthy eating 
habits (Yau & Potenza, 2013). As a result, high-calorie foods appear to have addictive 
qualities, which stimulate the reward system. Affective rumination might facilitate the 
effect of chronic stress and the subsequently learned coping behaviour of consuming 
highly palatable food.   
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3.4.1  Limitations and future research directions 
  Several methodological limitations must be considered, which can provide 
directions for future research. Firstly, the sample’s characteristics, such as its small 
sample size and specific group of participants (teachers), might restrict its 
generalisability to other populations and working environments. Due to the uneven 
gender distribution of the current study, with female teaching staff being in the 
majority, the current findings might not be replicable in other industries, such as in 
engineering or technology, where gender distribution tends to be the opposite (Beede 
et al., 2011). Nevertheless, this uneven gender split is representative of English 
teaching staff, with over 70% being female (Ross, 2017). Furthermore, gender may be 
a factor mediating the effect of rumination on health behaviours. Johnson and 
Whisman's (2013) meta-analysis suggested that women are more likely to ruminate 
when compared to men. The authors used their findings in order to account for gender 
differences found in rates of depression. The current study did not differentiate 
between female and male participants on the impact of rumination levels on eating 
behaviours. Women’s eating behaviour has also been suggested to be influenced by 
their hormonal cycle (Asarian & Geary, 2013). Thus, future studies should aim to 
recruit more participants, both males and females, and examine the role of gender in 
the association between rumination and eating behaviour. It has also been revealed that 
personality dimensions appear to influence the relationship between stress and 
psychological well-being (Hamesch, Cropley, & Lang, 2014). Findings indicate that 
individuals scoring high on neuroticism also score highly on affective rumination, 
irrespective of their level of work-related stress. As a result, future researchers might 
want to include personality measures to test for moderating effects. 
   A second limitation derives from the cross-sectional study design, which could 
raise issues of common method bias (Podsakoff, Mackenzie, Lee, & Podsakoff, 2003). 
Findings are based on self-reported measures, which can be subject to biased estimates 
of their self-assessed cognitions and behaviours. However, not all cognitions, such as 
positive mood, have been assessed. Experimental research has demonstrated that 
emotional eaters in a positive-mood induced condition consumed more calories when 
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compared to those in an neutral condition (Bongers, Jansen, Havermans, Roefs, & 
Nederkoorn, 2013). Therefore, future researchers should include measures of different 
moods and emotions. The potential of a bias was addressed by a neutrally worded 
information sheet and by assuring participants that their responses to the online survey 
were anonymous. Participants willing to keep a food diary were informed that their 
personal information (e-mail, postal address and name) was kept and dealt with 
confidentially without any personal or identifying information given to individuals 
outside the research project. Furthermore, common method bias was reduced by 
employing adequate psychometrics (high scale reliability assessed by Cronbach’s 
alpha values), ensuring construct validity (convergent validity measured using 
correlation coefficients) and controlling for social desirability (selecting items and 
measures with low socially desirable content). In addition, findings from intra-class 
correlations among the different raters of the food diary have exhibited good inter-
rater reliability. 
  In terms of the present study design, a causal relationship between variables 
cannot be inferred. Findings might be interpreted within the context of the 
perseverative cognition hypothesis (Brosschot et al., 2006) where repetitive ruminative 
thinking patterns lead to maladaptive health behaviours, in this case poor eating 
behaviour. The reason high ruminators tend to consume palatable foods might be 
related to both psychological and physiological processes aiming to reduce stress-
induced effects. Therefore, the current findings must be interpreted with caution until 
a more robust design can confirm the direction of this relationship. Similarly, the 
current results can only provide a demonstration of the possible short-term effects of 
rumination on eating behaviour. Future researchers might want to assess the long-term 
effects of rumination on eating behaviour and the related health risks thereof using a 
longitudinal research design. On a similar note, it might be interesting to explore the 
daily levels of rumination and their predictive power on subsequent health behaviours. 
This would aid the understanding of the role of rumination as a possible mediator or 
moderator in improving health outcomes. 
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   Although the use of a food diary offered a detailed nutritional analysis, it came 
with several limitations. Participants were required to keep a food diary over four 
consecutive days (Thursday to Sunday) to reduce their effort involved in participating 
and their attrition rate. Nevertheless, it might be helpful to gather data from a full 7-
day week, providing more detailed information on their eating habits and their link to 
recovery from work. Moreover, the current diary analyses did not consider the sources 
of consumed fats and sugars. In fact, past research (Yang et al., 2014) suggested that 
daily calories from added sugar and consumption of sugar-sweetened beverages are 
significantly related with increased CVD-related mortality. This might be partially due 
to sugar´s ability to raise serum lipids and blood pressure (Morenga et al., 2014). 
Similarly, it has been suggested that saturated fats derived from dairy sources may 
decrease the risk of CVD, whereas saturated fats stemming from meat sources may 
increase it (De Oliveira Otto et al., 2012). As well as assessing different sources of fats 
and sugars, future research could examine the intake of trans-fats from both industrial 
and  animal products, which have also been shown to play a role in the development 
of atherosclerosis (Chen et al., 2011).   
 
3.4.2 Strengths and implications  
  These method-related limitations notwithstanding, the current study has many 
strengths. Firstly, the food diary design permitted detailed analyses of specific 
macronutrients consumed over a four-day period. It expanded upon the previous study 
conducted by Cropley et al. (2012), who explored the relationship between rumination 
and eating behaviour using a food frequency questionnaire. Additionally, in contrast 
to most previous studies, the current research explored a variety of sources of teacher 
stress which all seem to be significantly linked to affective rumination. Furthermore, 
the novel findings of this study encompass the current understanding of the underlying 
processes by which affective rumination facilitates certain eating habits, which in turn 
might increase the risk of CVD. Finally, the findings highlight possible areas for future 
research studies.  
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  The current findings are in alignment with aggregated evidence from studies 
evaluating the link between perseverative cognition and health risk behaviours 
(Clancy, et al., 2016; Cropley et al., 2012; Schepers & Markus, 2015). High affective 
ruminators appear to be at an increased risk of adapting unhealthy eating habits, 
resulting in a possible increased risk of ill-health. Interestingly, the differences 
between sugar and fat consumption between high and low ruminators was only found 
during weekdays when work-related stress might be at its highest. In addition, all 
sources of teacher stress were significantly associated with affective rumination. Thus, 
individual sources of stress should be examined, and appropriate plans and resources 
should be put into place to address and reduce teachers’ stress levels. This emphasises 
the need for work-place health interventions to focus on reducing stress and 
empowering employees to learn strategies to switch off from work-related negative 
experiences. Recent reviews and studies have suggested that mindfulness could be a 
beneficial method to help reduce the effects of post-work rumination and stress 
(Querstret & Cropley, 2013; Roeser, 2013; Virgili, 2015). A study has evaluated the 
effect of a mindfulness-based intervention specifically adapted to teaching staff 
(Flook, Goldberg, Pinger, Bonus, & Davidson, 2013). Findings showed a reduction of 
psychological symptoms and burnout. Therefore, similar interventions should be 
designed and offered to teachers, equipping them with effective strategies aiming to 
reduce sources of stress and affective rumination. 
 In addition to the applied implications regarding work-place interventions, the 
current findings can support theoretical concepts. In particular, the perseverative 
cognition hypothesis proposed by Brosschot et al. (2006) can be further expanded upon 
by the current results. This theory suggested that the perseverative cognition about a 
stressor mediates the effect of a stressor on the development of an organic disease by 
prolonging the temporal duration of the cognitive presentation of a stressor, resulting 
in sustained physiological stress responses which in turn are a risk factor for the onset 
of disease. While the original hypothesis mainly focussed on a direct, physiological 
route between stress and disease, Clancy et al. (2016) suggested an additional route 
via health behaviours. According to their model, perseverative cognition serves as a 
mediator between the effects of stressful events and health behaviours. Findings from 
 62 
this systematic review and meta-analysis showed that these associations were mainly 
driven by rumination. Results from the current findings support this additional link. 
Rumination about past events can affect the stress-disease link via two pathways: one 
direct route by prolonging physiological responses to stress and one indirect pathway 
via health risk behaviours, such as adhering to a diet high in fats and sugars. 
Consequently, this extended theoretical model of perseverative cognition could 
provide a useful framework for future research and intervention studies aiming to 
reduce rumination, thus enabling adequate recovery from work and subsequently 
promoting long-term health.   
 
3.5 Conclusions 
  The current study demonstrated that affective work-related rumination was 
associated with unhealthy eating behaviours. The more participants ruminated, the 
more they engaged in emotional eating. Furthermore, high affective ruminators were 
significantly more likely to consume foods high in sugars, saturated and 
monounsaturated fats when compared to low affective ruminators. These differences 
were found only during weekdays, not on the weekend. High ruminators may try to 
cope with work-related stress by adopting an emotional eating style which could 
subsequently lead to an increased intake of foods high in sugars and fats when 
compared to low ruminators. As the overall calorie intake did not significantly differ 
between high and low ruminators, it seems that high ruminators tend to alter food 
components to alleviate stress responses. Consequently, these findings provide support 
for a potential behavioural pathway between affective work-related rumination and 
CVD risk. 
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4 Examining the association between 
affective work-related rumination and 
blood lipids 
 
4.1 Introduction 
  The previous chapter demonstrated that affective rumination is associated with 
eating behaviour. In particular, high affective ruminators appeared to consume more 
saturated fat and sugar on weekdays when compared to low affective ruminators. An 
increased dietary intake of saturated fat and sugar has been associated with 
cardiovascular risk (Michas et al., 2014; Yang et al., 2014), as it has been suggested 
that dietary fat is involved in modulating the production of blood lipids (Fernandez & 
West, 2005; Pizzorno et al., 2016). Along with dietary fat intake, a person’s BMI and 
body fat percentage have also been suggested to be correlated with CVR risk factors, 
such as blood lipids (Shamai et al., 2011; Zeng, Dong, Sun, Xie, & Cui, 2012; Zhang 
et al., 2018) and atherosclerosis (Peters et al., 2012). BMI has been found to be 
associated with blood lipids (Shamai et al., 2011; Vanavanan et al., 2018; Zeng et al., 
2012), possibly via an abnormal lipid metabolism (Wang & Peng, 2011) in obese 
individuals. In addition, a person’s body fat percentage has been found to be positively 
associated with triglycerides, total cholesterol and LDL, and negatively associated 
with HDL (Zeng et al., 2012). Moreover, Zeng et al. (2012) showed that individuals 
with a high body fat percentage but a normal BMI had a similar cardiovascular risk 
 64 
profile to those individuals with both a high body fat percentage and a high BMI. 
Furthermore, participants exhibiting a normal body fat percentage and a high BMI had 
a comparable cardiovascular risk profile to those participants with a normal body fat 
percentage and an abnormal BMI. Consequently, it seems that both a person’s BMI 
and body fat percentage seem to play a role in predicting their risk of developing CVD. 
 However, blood lipid metabolism is not only influenced by dietary fat intake 
and body composition indices, but also by direct physiological mechanisms to stress 
exposure (Brindley, McCann, Niaura, Stoney, & Suarez, 1993). One possible reason 
for a direct association between stress and lipid levels relates to hemoconcentration, 
which describes an increase of the ratio of cellular mass to plasma (Allen & Patterson, 
1995). This can occur when plasma volume decreases while the concentration of non-
diffusible blood components, such as blood lipids, remains the same, for example as a 
result of acute mental stress (Bachen, Muldoon, Matthews, & Manuck, 2002; 
Patterson, Gottdiener, Hecht, Vargot, & Krantz, 1993). Another mechanism relates to 
the activation of the sympathetic nervous system, which triggers the release of 
catecholamines influencing lipolysis. This in turn leads to the circulation of free fatty 
acids (Arner, 2005). These free fatty acids increase the production of LDL. Moreover, 
cortisol, which is also released as a response to a stressful situation, can also increase 
the concentration of LDL and hepatic triglycerides, and inhibit the secretion of insulin, 
which subsequently delays the removal of LDL. Despite this, the exact underlying 
processes are not fully understood yet; it has been proposed that additional, unknown 
pathways might be operating (Stoney, 2017). It would seem that there are multiple 
mechanisms involved in modulating blood lipid concentrations, which appear to 
influence blood lipid concentration when exposed to stress.  
 
4.1.1 The association between stress and blood lipids  
 Several studies have examined the association between stress and blood lipids. 
Using a laboratory mental stress testing session, Steptoe and Brydon (2005) 
administered behavioural stress tasks to their participants who were asked to rate 
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current stress levels before and immediately after the tasks. In addition, blood samples 
were collected before and after the tasks. In a three-year follow up, blood samples were 
drawn. Results indicated an increase of all blood lipids (total cholesterol, LDL 
cholesterol, HDL cholesterol) following the behavioural tasks. The acute stress 
response experienced following the behavioural tasks predicted blood lipid levels 
(LDL and HDL) assessed three years later. Similar results derive from a study by 
Wirtz, Ehlert, Bärtschi, Redwine and von Känel (2009) who measured blood lipid 
levels in individuals with hypertension and without hypertension before and after an 
acute psychosocial stress task. Findings showed a higher increase in triglycerides and 
LDL post-stress task in hypertensive individuals when compared to those without a 
diagnosis of hypertension. It appears that hypertensive participants may be at a greater 
risk for developing CVD as their blood lipid responses to acute stress situations is 
stronger. As a result, acute stress responses triggered by stressful behavioural tasks can 
alter blood lipid concentration. 
  Not only experimental settings support an association between acute stress 
responses and altered blood lipids, but also cross-sectional studies. Su et al. (2002) 
examined white-collar workers without any previous diagnoses of CVD. Findings 
showed that occupational stress (defined as high psychological demands/low decision 
latitude) was significantly and positively associated with plasma triglycerides, as well 
as blood pressure readings. There was no significant correlation between total or HDL 
cholesterol and occupational stress. Extending this study design, Djindjic, Jovanovic, 
Djindjic, Jovanovic and Jovanovic (2012) explored the association between factors 
from the occupational stress index (conflict/uncertainty, noxious exposure, underload, 
avoidance, extrinsic time pressure, strictness, high demands) and cardiovascular 
measures, including diabetes mellitus type 2, hypertension and lipid disorders across 
several different occupational groups. Overnight-fasting blood samples were drawn 
and analysed. Findings presented a significant correlation between dyslipidaemia of 
any type of blood lipids and total occupational stress index score, regardless of gender. 
More specifically, in men, dyslipidaemia was associated with underload (i.e. lack of 
social communication, lack of recognition of work) and aversive/noxious exposure. In 
terms of female employees, dyslipidaemia was significantly correlated with the 
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following subscales of the occupational stress index: strictness, conflict/uncertainty 
and aversiveness/noxious exposures. Findings provide support for an association 
between occupational stress and dyslipidaemia.  
  Further evidence supporting an association between blood lipid abnormalities 
and work-related stress derives from a study carried out by Catalina-Romero et al. 
(2013) who recruited over 90,000 workers undergoing regular check-ups. Participants 
were asked to indicate their level of job stress over the last year using a single-item 
measure. In addition, participants provided a fasting blood sample, and blood lipids 
were analysed. After controlling for confounding variables, results revealed significant 
correlations between job stress and blood lipids. In particular, job stress was found to 
be positively associated with LDL, triglycerides / HDL ratio and negatively associated 
with HDL cholesterol levels. Findings suggest that changes in blood lipids as a result 
of long-term stress exposure might be a possible mechanism accounting for a stress-
CVD risk association. A more recent but smaller-scaled study looking at the 
association between professional stress (occupational stress index) and blood lipid 
levels in security employees, has also demonstrated a significant correlation between 
professional stress, total cholesterol, LDL, HDL, and triglycerides (Jovanović, Šarac, 
Jovanović, Sokolović, & Jovanović, 2018). Blood lipid values were drawn from 
morning blood samples following a 12-hour period of fasting. Stress was positively 
associated with total cholesterol level, LDL and triglycerides, and negatively 
associated with HDL cholesterol levels. Consequently, changes in blood lipid 
concentration appears to be influenced by both acute (experimental tasks) and longer-
term stress exposure (occupational stress surveys). Apart from individual research 
studies, a recent systematic review and meta-analysis examined the association 
between perceived stress and indicators of the metabolic syndrome, including blood 
lipids. Data from 17 papers were analysed (Tenk et al., 2018). Results revealed a 
significant and negative correlation between HDL cholesterol and perceived stress, as 
well as a positive correlation between triglycerides and perceived stress. There was no 
significant association between LDL, total cholesterol and perceived stress. In 
summary, it is evident that, both acute stress exposure (i.e. experimental conditions) 
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as well as long-term exposure (i.e. occupational stress) has been found to affect 
individuals’ blood lipid levels, potentially increasing CVD risk. 
 
4.1.2 The association between stress, BMI and body fat percentage 
  As previously mentioned, stress influences blood lipids via several pathways, 
including a physiological and a behavioural pathway via unhealthy eating behaviours 
(See chapter 3). People who tend to adopt unhealthy eating behaviours under stress, 
may be at an increased risk for developing a higher BMI and body fat percentage. In 
fact, several studies have proposed an association between stress and BMI (Fujishiro, 
Lawson, Hibert, Chavarro, & Rich-Edwards, 2015; Kivimäki et al., 2006; Nyberg et 
al., 2012). For instance, Kivimäki et al. (2006) explored correlations between job-
related stress and weight gain or loss based on the cohort of the Whitehall II study, 
consisting of nearly 8,000 British civil servants. Work-related stress was characterised 
by the job strain model and included job strain, demands and job control. Stress 
measures as well as BMI values were assessed at baseline and at a 5-year follow-up 
assessment. Findings showed that lower control and higher job strain was significantly 
associated with a higher chance of weight loss in those males from the smallest BMI 
group (BMI < 22kig/m2) at baseline. In contrast, males with a high baseline BMI (BMI 
> 27 kg/m2) were significantly more likely to gain weight at the follow-up assessment 
if they indicated lower job control and higher job strain. No significant interaction 
effects were found in female participants. Thus, work-related stress appears to have a 
different effect on subsequent weight gain, dependent upon baseline BMI.  
  Nyberg et al. (2012) analysed data from 13 prospective cohort studies to 
examine the association between BMI and job stress (low level of control over one´s 
work and high psychological job demands). Findings demonstrated no significant 
associations between job demand and BMI category. When examining longitudinal 
data (with a median length of four years), job strain at follow-up was significantly 
associated with becoming obese at the follow-up assessment as opposed to not 
experiencing job strain at baseline. Consequently, a change in job strain was associated 
with weight gain. Similar findings derive from the study by Fujishiro et al. (2015) who 
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examined the correlation between BMI change and job strain change over four years 
utilizing data from the Nurses´ Health Study II with over 50,000 female employees. 
Job strain was divided into four different categories, combining follow-up and baseline 
levels: consistently high strain (high values at both baseline and follow up), increased 
strain (high strain scores at follow-up only), decreased strain (high strain scores at 
baseline only), and low strain (low at both baseline and follow up). Job strain was 
defined as low job control and high psychological job demands. Results presented that 
an increase in BMI associated with constantly high job strain was higher for females 
exhibiting a higher BMI at baseline. Experiencing job strain at baseline or follow-up 
assessment or at both times was significantly correlated with higher BMI values. 
  In a more recent cross-sectional study (Hanson et al., 2017) involving over 
40,000 employees, work-related stress (defined as an imbalance between low rewards 
and high efforts at work) and various health parameters were assessed during a health 
examination. Results showed a significant and positive association between work 
stress and BMI and waist circumference after adjusting for demographic variables 
(age, socioeconomic status) and health related variables (chronic diseases, health 
related behaviours and depressive symptoms). Additionally, a meta-analysis study 
carried out by Tenk et al. (2018) examined the correlation between perceived stress 
and factors involved in the metabolic syndrome. Findings revealed a significant and 
positive association between BMI, waist circumference and perceived stress. This was 
further supported by a subgroup analysis including only job-specific stress scales. 
Similarly, results demonstrated a significant positive correlation between BMI and 
work-related stress. Findings so far have not been consistent regarding the associations 
between BMI and stress measures. It appears that this correlation is influenced by 
methodological (i.e. measures used) and participant-dependent variables (i.e. gender).  
 Aside from work-related stress, recovery has also been found to be connected 
to BMI and body fat percentage. For instance, Teisala et al. (2014) explored the 
association between stress, recovery, BMI and body fat percentage in 81 healthy 
males. Stress and recovery were objectively calculated from heart rate and heart rate 
variability recordings over three days using a diagnostic tool. BMI and body fat 
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percentage were negatively associated with total recovery (percentage of recovery time 
during a workday; including night and leisure time) and recovery index (value 
indicating magnitude of recovery processes during a workday; including night and 
leisure time). In addition, body fat percentage was positively correlated with work 
stress (percentage of stress while working); whereas BMI was positively associated 
with total stress (percentage of stress time during a workday; including night and 
leisure time) and stress index (value indicating magnitude of stress processes during a 
workday; including night and leisure time). Better recovery over night was associated 
with a more advantageous body composition. Further support for these findings comes 
from a large cross-sectional study comprising over 16,000 participants (Föhr et al., 
2016). Recovery and stress were also measured based on heart rate variability readings. 
Results revealed a significant and positive association between BMI and stress index, 
and a negative association between BMI and recovery index.  
 
4.1.3 Aim and hypotheses 
  No study to date has explored the association between affective work-related 
rumination and blood lipids. Based on this literature gap and previously conducted 
research studies, the overall aim of this chapter was to examine the association between 
affective work-related rumination and blood lipid levels. In the current study, 
employees working for a multinational petrochemical company were invited to attend 
a regular free health screening. During this health screening blood samples and other 
health parameters were assessed. Once participants received their health screening 
results, they were asked to complete an online survey including measures on stress and 
affective rumination.  
  Several hypotheses were tested: First, it was predicted that affective work-
related rumination would be positively correlated with stress measures (H1). Secondly, 
it was predicted that stress measures would be positively associated with LDL, total 
cholesterol, total/HDL cholesterol ratio, and triglycerides, and negatively with HDL 
(H2). Thirdly, it was anticipated that affective rumination would be correlated 
positively with LDL, total cholesterol, total/HDL cholesterol ratio, triglycerides, BMI, 
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body fat percentage and negatively with HDL (H3). Finally, it was expected that high 
affective ruminators would exhibit higher levels of LDL, total cholesterol, total/HDL 
cholesterol ratio, triglycerides, and a higher BMI whereas low affective ruminators 
would have lower levels of HDL (H4).  
 
4.2 Methods 
4.2.1 Design 
  The current study adopted a cross-sectional survey design, examining the 
association between affective work-related rumination and cardiovascular measures, 
including blood lipids. Firstly, the association between measures on rumination and 
stress were analysed. Next, correlations between blood lipids and survey measures 
were examined. Finally, it was tested whether there were differences in cardiovascular 
measures between high and low affective ruminators, using an independent-group 
design. 
 
4.2.2 Inclusion and exclusion criteria 
  Participants willing to take part in this study had to meet the following 
inclusion criteria: being at least 18 years old and working a minimum of at least 20 
hours per week. Employees from all company sectors and departments were invited to 
take part. 
  Exclusion criteria for study participation included health conditions and 
medication affecting blood lipids: diabetes (Eriksson et al., 2011), pregnancy 
(Geraghty et al., 2017), and other cardiovascular related medication usage (Egan, Li, 
Qanungo, & Wolfman, 2013). 
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4.2.3 Participant characteristics  
  Overall, 78 participants showed an interest to take part in the current study. Out 
of those, 55 started completing the online survey. Following data screening, 29 
participants were eligible to take part. The remaining 26 participants had to be 
excluded due to the following reasons: survey not fully completed (20), health 
conditions (1), taking medication related to cardiovascular health (4), working less 
than 20 hours (1).  
  For the purpose of exploring differences between groups, participants were 
divided into two groups: low (N= 14) and high ruminators (N= 15). Grouping was 
done using a mean-split of affective rumination as analyses revealed a normal 
distribution of this scale (M = 2.68; SD = 1.08). Low ruminators were categorised as 
having values below the mean (Group 2), whereas participants with values equal or 
above the mean were defined as high ruminators (Group 1).  
  Table 4. 1 displays a descriptive analysis of participant characteristics. It shows 
exact numbers and frequencies (and means and standard deviations for a few variables) 
for low and high ruminators on variables including gender, age, ethnicity, employment 
type, shift work, weekly exercise, smoking status, weekly working hours, years 
worked in current role, BMI, daily fruit and vegetable intake measured in portions, 
weekly alcohol consumption assess in units. 
 
4.2.4 Sampling and procedure 
  A self-selected sampling strategy was used as participants were recruited 
through a private health insurer’s health screening invitation emails. The health insurer 
sent out invites (via E-mail) to employees of a multinational petrochemical company 
(UK employees only) to attend a free health screening. The invite included a short 
statement at the bottom of the mail informing employees that the University of Surrey 
was looking for study participants. This research advertisement contained a link 
referring participants to the participant information sheet. If participants were   
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Table 4. 1  Participant characteristics for high and low ruminators, displaying 
exact numbers and frequencies. Means and standard deviations are shown for 
age, weekly exercise, weekly hours worked, years worked in current role, BMI, 
fruits and vegetable portions, and units of alcohol consumed. 
Participant 
characteristic 
Categories High 
Ruminators 
Low 
Ruminators 
p-value 
     
Sample size   15 14 NS 
Gender Female 9 (60%) 3 (21%) < .05 
 
Male 6 (40%) 11 (79%) < .05 
Age   41.20 (10.23) 43.00 (12.80) NS 
Ethnicity White (per census White 
British, White Irish or 
Other White background) 
14 (93%) 14 (100%) NS 
  Asian (per census Indian, 
Pakistani, Bangladeshi, 
Chinese or Other Asian 
background) 
1 (7%) 0 (0%) NS 
Employment Full time 13 (87%) 13(93%) NS  
Part-time 2 (13%) 1 (7%) NS 
Shifts Yes 0 (0%) 1 (7%) NS  
No 15 (100) 13 (93%) NS 
Times exercised per 
week for at least 30 
minutes at a time (M 
± SD) 
  3.20 (2.08) 5.29 (3.07) < .05 
Smoking status Non-smoker 12 (80%) 12 (86%) NS 
  Ex-smoker 3 (20%) 2 (14%) NS 
Weekly working 
hours (M ± SD) 
  41.67 (6.92) 40.63 (6.83) NS 
Years worked in 
current role (M ± SD) 
 
4.60 (4.25) 3.21 (2.51) NS 
BMI (M ± SD)   23.48 (3.18) 26.21 (3.35)  < .05 
Average intake of 
fruits and vegetables 
measured in portions 
 
4.67 (1.59) 4.93 (2.09) NS 
Units of alcohol 
consumed per week 
  15 (10.97) 14 (10.50) NS 
 
interested in taking part in this study, they were asked to provide their email address 
at the end of the participant information sheet. Approximately 6-8 weeks after they 
have indicated their interest by providing their mail address, they were sent a link 
referring participants to the study participant information sheet, consent form (by 
continuing with this questionnaire, they consented to take part in this study) and the 
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online questionnaire. It was anticipated that most participants would have arranged 
their health screening appointment around 6-8 weeks following the receipt of Bupa’s 
health screening invite. Participants were asked to have their Bupa health screening 
results ready when completing the online survey. In order to facilitate participation, 
participants were offered an individual analysis of their survey results.  
 
4.2.5 Ethical considerations  
  The University of Surrey Ethics Committee provided a favourable ethical 
opinion preceding study commencement (UEC/2015/075/FAHS, Appendix G). All 
research procedures complied fully with the ethical guidelines outlined by the BPS and 
the University of Surrey. Representatives of the petrochemical company as well as 
representatives of the private health insurer agreed to collaborate on this study. 
Participants’ data were kept strictly confidential, with no information being disclosed 
to the company, the private health insurer or third parties. Personal identifiable 
information was removed from the data set following data screening and analysis. Data 
are stored safely and securely for at least 10 years at the University of Surrey. 
Participants interested in taking part, were asked to read an online information sheet 
as well as a consent from. The information sheet informed participants regarding the 
nature of the study, possible adverse consequences when taking part in this study and 
their right to withdraw from the study at any time without having to give a reason for 
doing so. Further, participants were assured about confidentiality of participant 
information. In addition, they were given the opportunity to contact the research team 
and ask questions. By continuing with the online survey, participants gave their 
consent to take part in the study. Upon completion of the anonymous online survey, 
participants could enter their mail address if they were interested receiving an 
individual analysis of their survey results. Further, participants were fully debriefed 
and were directed toward their GP and support services such as Mind and Samaritans 
if they felt their study participation has resulted in adverse mental health consequences.   
 
 74 
4.2.6 Measures 
Work-related Rumination Questionnaire (WWRQ) (Cropley et al., 2012) 
  This self-report measure assesses three different types (5 items each) of work-
related perseverative thinking: affective rumination (“Are you annoyed by thinking 
about work-related issues when not at work?”), problem-solving pondering (“In my 
free time I find myself re-evaluating something I have done at work.”) and detachment 
(“Do you find it easy to unwind after work?”). Responses are indicated on a 5-point 
Likert scale ranging from 1= Very seldom/never do to 5 = very often/always). A mean 
score was calculated for each of the three subscales. The higher the score, the more 
participants tend to ruminate about past events. Internal consistency for the three 
subscales is good: Cronbach´s alphas are 0.90 for affective rumination, 0.74 for 
problem-solving pondering and .88 for detachment. The WRRQ has been administered 
in previous studies (Cropley et al., 2017, 2016; Querstret & Cropley, 2012). The 
current study will primarily focus on affective rumination.  
 
Copenhagen Psychosocial Questionnaire (COPSOQ II) (Pejtersen, 
Kristensen, Borg, & Bjorner, 2010; Appendix H) 
  Several stress-related subscales (consisting of 4-items each) from the COPSOQ 
have been used for the current study: stress (e.g. “How often have you been irritable 
during the last 4 weeks?”), cognitive stress (e.g. “ How often have you had problems 
concentrating during the last 4 weeks”) and somatic stress (e.g. “How often have you 
had stomach ache during the last 4 weeks?”). In addition, a single item scale was 
included: “In general, would you say your health is: “Excellent, very good, good, fair, 
poor?” This self-report measure aims to assess psychosocial risk factors at work. It has 
been employed widely in the research literature (Holtermann, Hansen, Sogaard, & 
Sogaardm, 2011; Mache, Danzer, Klapp, & Groneberg, 2013; Nuebling et al., 2013).  
Each item was scored on a scale ranging from 0 – 100 (i.e. 0,25,50,75,100). A mean 
score was computed for all subscales. High scores on the general health scale indicate 
good general health. High scores on i.e. somatic stress refer to a higher risk for somatic 
 75 
stress symptoms such as headache. Reliability was adequate for most of the subscales: 
stress (Cronbach’s α = 0.79), cognitive stress (Cronbach’s α = 0.88), and somatic stress 
(Cronbach’s α = 0.54).  
 
Blood lipids and further measures  
  These measures were assessed during Bupa’s health screening and for the 
purpose of the current study, the following were included: total cholesterol, LDL and 
HDL cholesterol, triglycerides, and HDL / total ratio, BMI and body fat percentage. 
 
Cardiovascular risk index (Qrisk)  
  Based on data provided by Bupa´s health screening results and responses about 
general participant information, individual risk scores were calculated using the 
QRISK version 3 (Hippisley-Cox, Coupland, & Brindle, 2017). This score provides 
an estimation of the risk of developing a stroke or a heart attack within the next 10 
years. The calculator has been validated with over 2 million patients in the UK. With 
the intention of calculating participants´ cardiovascular risk scores, the current study 
utilised the following participant data: age, gender, ethnicity, smoking status, 
cholesterol/HDL ratio, systolic blood pressure, height and weight.  
 
4.2.7 Data collection 
    Data were collected using an online survey where participants were asked to 
indicate results from their recent health screening as well as answer questions 
regarding unwinding from work, recovery, stress and other health-related questions. 
The online survey was powered by Qualtrics  (Qualtrics, Provo, UT).The data were 
gathered over a period of two years.  
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4.2.8 Sample size and power 
  Initially, 78 participants showed an interest to take part in the current study. 
Following data screening, the final sample consisted of 29 participants (14 low and 15 
high ruminators). Using a power-based approach to calculate the required sample size, 
G*Power 3.1.9.2. (Faul et al., 2009) suggested a minimum sample size of 16 
participants for each of the study groups to achieve a power of 80% and an effect size 
of .90.  
 
4.2.9 Analytic strategy 
  Following an initial participant screening based on pre-defined 
inclusion/exclusion criteria (see above), data of 29 participants remained. Next, these 
data were screened for normality (Field, 2018). Since the current sample is small, z-
scores for skew and kurtosis were calculated by dividing the values for skew and 
kurtosis by their respective standard errors. Values greater than the cut-off point  of 
1.96 are significant at p < 0.05 (Field, 2018). In addition, histograms and boxplots for 
all variables were visually assessed.  
  Descriptive and inferential statistical analyses were performed using SPSS 
version 25 (IBM, 2018). Differences in participant characteristics between low and 
high affective ruminators were tested by employing Pearson´s chi-square test for 
categorical data as well as independent t-tests for continuous data. Since not all the 
survey measures were normally distributed (see Appendix I), Spearman’s 
correlational analyses were performed in order to examine associations among these 
scales. Further, Spearman´s test was used to explore associations between 
cardiovascular and survey measures. In addition, most cardiovascular measures were 
not normally distributed. Therefore, differences between the two participant groups 
(low and high affective ruminators) on cardiovascular values were explored by 
administering the Mann-Whitney-U test.  
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4.3 Results 
4.3.1 Correlational analyses of survey measures (H1) 
  Mean scores, standard deviations and correlational analyses among survey 
measures are presented in Table 4. 2. Corresponding to the first hypothesis, affective 
rumination was significantly and positively associated with stress scales, namely stress 
(p <. 001), cognitive stress (p = .010), and somatic stress (p = .018). The more 
participants ruminate, the higher their level of stress symptoms or vice versa. However, 
there was no significant correlation between Qrisk and affective rumination or stress. 
 
4.3.2 Correlational analyses between COPSOQ stress scales and 
cardiovascular measures (H2) 
 General health was significantly correlated with the following cardiovascular 
measures: total cholesterol (rs = -.41, 95% BCa CI [-.73, -.05], p = .032) and LDL 
cholesterol (rs = -.61, 95% BCa CI [-.79, -.30], p = .001). Moreover, the COPSOQ 
stress scale was positively and significantly correlated with HDL cholesterol (rs = .39, 
95% BCa CI [ .03, .67], p = .044). Findings did not support the second hypothesis, 
proposing a positive association between stress scales and LDL, total cholesterol, and 
triglycerides, as well as negative associations between stress scales and HDL. 
 
4.3.3 Correlational analyses between work-related rumination and 
cardiovascular measures (H3) 
  Results derived from Spearman’s correlational analyses between affective 
work-related rumination and cardiovascular measures showed a significant and 
positive association between affective rumination and HDL cholesterol (rs = .44, 95% 
BCa CI [.12, .72], p < .001). The more participants ruminate, the higher their HDL 
cholesterol levels. Detailed results of inter-correlational analyses are displayed in 
Table 4. 3.. There were no significant associations between affective rumination and 
the other cardiovascular measures: total cholesterol (rs = .18, 95% BCa CI [-.18, .46], 
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p = .379), LDL cholesterol (rs = .25, 95% BCa CI [-.15, .52], p = .210), Total /HDL 
cholesterol ratio (rs = -.35, 95% BCa CI [-.64, .03], p = .08), triglycerides (rs = -.22, 
95% BCa CI [-.57, .17], p = .28), and body fat percentage (rs = .21, 95% BCa CI [-.23, 
.55], p = .305), BMI (rs = -.19, 95% BCa CI [-.57, .22], p = .343). Findings are in 
contrast to the third hypothesis stating a positive association between affective 
rumination and LDL, total cholesterol and triglycerides, and a negative association 
between affective rumination and HDL. 
 
Table 4. 2  Pearson’s correlational coefficients among survey measures (WRRQ 
– affective rumination, COPSOQ – general health, stress, cognitive stress, 
somatic stress) and Qrisk. (N=27) 
Variable Mean SD 1 2 3 4 5 
        
1. Affective 
Rumination 
(WRRQ) 
2.68 1.08 
     
     
2. General 
health 
(COPSOQ) 
68.1 23.05 
-0.32 
        
[-.61, .00] 
3. Stress 
(COPSOQ) 
33.41 18.7 
.67** -0.33 
   
[.45, .85] [-.60, .00] 
4. Cognitive 
stress 
23.71 18.25 
.47* -.47** .49** 
    
[.15, .75] [-.73, -.12] [.20, .76] 
5. Somatic 
stress 
12.28 11.14 
.44* -.46* .59** .58** 
  
[.15, .68] [-.65, -.25] [.27, .80] [.34, .78] 
6. Qrisk 2.04 2.22 
-0.21 -0.11 -0.05 -0.05 -0.26 
[-.53, .14] [-.45, .35] [-.50, .41] [-.45, .40] [-.51, .04] 
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets; SD = 
standard deviation. 
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Table 4. 3  Spearman’s correlational coefficients between affective rumination 
and cardiovascular measures (N= 27) 
Variable 1 2 3 4 5 6 7 
        
1. Affective 
Rumination 
(WRRQ) 
-       
       
2. Total 
cholesterol 
(mmol/l) 
0.18 
            
[-.18, .46] 
3. LDL 
cholesterol 
(mmol/l) 
0.25 .86** 
     
[-.15, .52] [.72, .93] 
4. HDL 
cholesterol 
(mmol/l) 
.44* 0.37 0.23 
        
[.12, .72] [-.02, .67] [-.18, .57] 
5. HDL / Total 
cholesterol 
ratio 
-0.35 0.29 .41* -.71** 
   
[-.64, .03] [-.12, .64] [.04, .74] 
[-.90, -
.34] 
6. Triglycerides 
(mmol/l) 
-0.22 0.03 -0.18 -0.18 0.13 
    
[-.55, .17] [-.35, .41] 
[-.56, -
.19] 
 [-.53,.17] [-.35, .56] 
7. Body fat 
percentage 
0.21 0.26 0.31 -0.01 0.14 0.18 
  
[-.23, .55] [-.15, .60] [-.14, .65] [-.37, .35] [-.30, .55] [-.36, .64] 
8. BMI 
-0.19 0.06 0.21 -0.2 0.29 0.34 0.23 
[-.57, .22] [-.39, .49] [-.19, .63] [-.56, .24] [-.10, .63] [-.16, .71] [-.17, .58] 
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets 
 
4.3.4 Difference between high and low affective ruminators on 
cardiovascular measures (H4) 
  Overall, the research hypothesis regarding the differences between high and 
low affective ruminators on cardiovascular measures could not be supported. It was 
predicted that high affective ruminators would have significantly higher total 
cholesterol, LDL cholesterol, total/HDL cholesterol ratio and triglycerides levels. 
Current results revealed that high affective ruminators (Mdn = 5.12) had significantly 
higher HDL cholesterol levels when compared to low affective ruminators (Mdn = 
4.53), U = 47.00, z = -2.53, p = .005, r = -.47 (one-tailed). In addition, it was found 
that the HDL / total cholesterol ratio was lower in those participants reporting higher 
rumination levels (Mdn = 2.74) than those reporting low rumination levels (Mdn = 
3.26) after work (U = 153.00, z = 2.10, p = .019, r = .39; one-tailed). Moreover, there 
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was a significant difference between high and low ruminators on BMI, with high 
ruminators (Mdn = 22.85) exhibiting a significantly lower BMI comparable to low 
ruminators (Mdn = 24.60), U = 154.00, z = 2.14, p = .017, r = .40 (one-tailed). 
 Visually inspecting Figure 4. 1, it appears that high ruminators tend to have 
higher levels of total cholesterol, LDL and HDL cholesterol levels. Nevertheless, only 
the later observation, namely, the difference between high and low ruminators on HDL 
cholesterol levels could be statistically supported.  
 
Figure 4. 1  Means of blood lipids by high and low affective ruminators. Please 
note that to facilitate understanding, means are shown, despite the data being not 
normally distributed. * p < .05 (one-tailed). 
 
4.4 Discussion 
  The overall aim of the current study was to explore the association between 
work-related rumination and blood lipids, as well as body composition indices. The 
proposed hypotheses were only partially supported. The first hypothesis predicted that 
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affective work-related rumination would be positively correlated with stress. The 
results revealed positive and significant associations between affective work-related 
rumination, stress, cognitive stress and somatic stress. The second hypothesis 
predicted a positive correlation between stress measures (stress, cognitive stress, 
somatic stress) and LDL, total cholesterol, total/HDL cholesterol ratio and 
triglycerides, as well as a negative correlation between stress measures and HDL. In 
opposition to the proposed hypothesis, the stress scale was positively and significantly 
correlated with HDL cholesterol. The higher participants’ stress scores, the higher their 
HDL cholesterol concentration. The third hypothesis anticipated that affective 
rumination would be positively correlated with LDL, total cholesterol, total/HDL 
cholesterol ratio, triglycerides, BMI and body fat percentage, and negatively correlated 
with HDL. Nevertheless, the findings did not support this hypothesis. Contrary to this 
prediction, the results demonstrated a significant and positive association between 
affective rumination and HDL cholesterol. The higher participants’ self-reported 
rumination levels, the higher were participants’ HDL cholesterol levels. Moreover, 
there were no significant associations between affective rumination and the remaining 
cardiovascular measures (LDL, total cholesterol, triglycerides, total/HDL cholesterol 
ratio, BMI, body fat percentage). The final hypothesis maintained that high affective 
ruminators would exhibit higher levels of LDL, total cholesterol, total/HDL 
cholesterol ratio and triglycerides, whereas low affective ruminations would show 
lower levels of HDL. This hypothesis was not supported because findings indicated 
that high affective ruminators presented significantly higher HDL cholesterol levels 
and a lower HDL / total cholesterol ratio than low affective ruminators. Moreover, 
participants with high affective rumination scores were more likely to have a lower 
BMI when compared to those with low affective rumination scores. Overall, it 
appeared that high ruminators exhibited higher levels of total cholesterol, LDL and 
HDL cholesterol levels. However, only the differences regarding HDL levels yielded 
statistical significance.  
  In line with the first hypothesis, affective rumination was significantly and 
positively correlated with stress scores, namely stress, cognitive stress and somatic 
stress. The more participants tended to perseverate about work-related events in a 
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distressing manner, the higher the likelihood that they would also feel more stressed 
(being stressed, tense, irritable, having problems relaxing), experience more cognitive 
(problems concentrating, difficulty to think clearly, difficulty remembering or taking 
decisions) and somatic stress symptoms (headache, stomach ache, tension in various 
muscles or palpitations). Consistent with these findings, past research has 
demonstrated that individuals reporting more difficulties switching off from work, also 
indicated higher levels of stress (Hamesch et al., 2014; Vahle-Hinz, Bamberg, 
Dettmers, Friedrich, & Keller, 2014; Vandevala et al., 2017; Wendsche & Lohmann-
Haislah, 2017). For instance, Vahle-Hinz et al. (2014) examined the impact of work-
related stress on sleep, heart rate variability and work-related rumination in employees. 
An electronic diary was used on two consecutive workdays and on weekends, in 
addition to ambulatory electronic monitors that assessed nocturnal heart rate 
variabilities while participants were asleep. Results demonstrated a positive 
association between work-related rumination measured in the evening and work-
related stress assessed in the afternoon (post-work) on the same day. However, the 
average levels of work-related stress during the week were not correlated with restful 
sleep or work-related rumination levels on weekends. Thus, job stress experienced 
during the day appeared to affect participants’ ability to switch off from work during 
the evening.  
In addition, Hamesch et al. (2014) investigated the role of cognitive (problem-
solving pondering) versus emotional (affective rumination) rumination and personality 
for long-term psychological health in dental students. Results showed a main effect of 
work-related stressors on both problem-solving pondering and affective work-related 
rumination scores. Participants experiencing high levels of stress while at work were 
more likely to ruminate during their leisure time. Similar findings derive from a cross-
sectional study examining the correlation between stress, health, burnout, work-related 
rumination and depression involving intensive care professionals (Vandevala et al., 
2017). As a stress measure, an intensive care unit-related stressors questionnaire was 
employed, asking participants to report how often they experience and how stressful 
they perceive certain situations at work. Analyses revealed a significant and positive 
association between work-related rumination, burnout and intensive care unit-related 
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stressors. Moreover, the stressors significantly predicted participants’ depression 
scores. Additionally, affective rumination served as a significant mediator between the 
effect of stressors on burnout, psychiatric morbidity and depression. Consequently, 
individuals experiencing high levels of stress at work are more likely to ruminate about 
stressful work events during their leisure time.    
 In addition to work-related stress, cognitive stress symptoms have also been 
found to be associated with affective work-related rumination in the current study. 
Participants who indicated problems concentrating or remembering things had a higher 
tendency to ruminate post work. Using different measures for cognitive stress, several 
studies have suggested an association between affective rumination or perseverative 
cognition and impairments concerning cognitive flexibility (Cropley et al., 2016; 
Ottaviani, 2018; Ottaviani, Shapiro, & Couyoumdjian, 2013). Ottaviani et al. (2013) 
employed an experimental study design consisting of an easy tracking task which was 
interrupted by probes requiring participants to indicate their ongoing thoughts (i.e. 
ruminating about past stressful situations or being focused on the task). At the same 
time, electrocardiogram (ECG) recordings were taken. Further measures included 
mood ratings (at the beginning of the task and after each individual probe), 
perseverative cognition (state-reactive rumination, state worry), state-trait anxiety, 
depression, personality and physical activity. Findings showed a positive and 
significant association between perseverative cognition and efforts to inhibit incorrect 
responses as well as between perseverative cognition and level of intrusiveness. In 
addition, reaction times were higher when participants indicated perseverative 
thoughts as compared to when being focused on the task. Furthermore, heart rates were 
higher while the participants were ruminating compared to when they were focused on 
the task, whereas heart rate variability appeared to be lower during rumination as 
opposed to staying focused on the task. Hence, perseverative cognition does not only 
affect performance-related cognitive abilities but also health parameters linked to 
cardiovascular health.  
 Similar findings derive from a study conducted by Cropley et al. (2016) who 
examined the association between work-related rumination and executive functions in 
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employees. Executive functions were operationalised as cognitive failures, low 
situational awareness at work, and low cognitive flexibility. Cognitive functions and 
work-related rumination were assessed by means of an online survey. Results showed 
a significant and positive association between cognitive failures and affective work-
related rumination, implying that as people tended to ruminate about past stressful 
events at work, they were also more likely to make more cognitive failures. Moreover, 
both situational awareness and cognitive flexibility were significantly and negatively 
associated with affective work-related rumination. Thus, the more participants 
ruminated, the lower their cognitive flexibility scores as well as their awareness of 
what was momentarily going on. Consequently, affective work-related rumination 
appears to be associated with executive functions.  
 In addition to cognitive deficits related to stress, the present study found a 
significant association between work-related rumination and somatic stress symptoms. 
This finding is in agreement with past studies demonstrating a correlation between 
perseverative cognition and somatic health complaints (Brosschot & Van Der Doef, 
2006; Cropley, Dijk, & Stanley, 2006; Ottaviani, 2018; Ottaviani et al., 2016; Querstret 
& Cropley, 2012; Verkuil, Brosschot, Gebhardt, & Thayer, 2011). For instance, it has 
been shown that affective work-related rumination was associated with sleep quality. 
Participants less likely to unwind post work were more likely to report poorer sleep 
quality when compared to those individuals experiencing less problems unwinding 
post work (Cropley et al., 2006). Moreover, it has been established that work-related 
rumination is a significant predictor of both acute and chronic work-related fatigue 
(Cropley et al., 2006). Further support for an association between perseverative 
cognition and somatic health derives from a meta-analysis conducted by Ottaviani et 
al. (2016) who analysed 60 studies. Findings revealed positive associations between 
perseverative cognition, heart rate, cortisol, systolic blood pressure and diastolic blood 
pressure. In addition, low heart rate variability was correlated with perseverative 
cognition. Accordingly, perseverative cognition appears to affect somatic health 
outcomes.  
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  Overall, the first hypothesis concerning the association between affective 
work-related rumination and stress measures was supported by the present study along 
with evidence from a variety of previous studies. Results also supported the 
perseverative cognition hypothesis developed by Brosschot, Gerin, and Thayer (2006). 
In line with their concept, the present study showed that the more participants 
ruminated, the more stress-related symptoms were reported. Since it has been 
suggested that perseverative cognition prolongs physiological stress responses 
(Brosschot et al., 2006), it might be that an overstimulation of the different systems in 
our body can lead to these experienced symptoms. In fact, it has been found that there 
seems to be functional and structural changes visible in brain scans as an effect of 
cognitive perseveration (Ottaviani, 2018). Thus, findings indicate that perseverative 
cognition, especially affective rumination, seems to play an important role in the 
supposed stress-disease relationship.      
  The second hypothesis could not be supported as findings showed a positive 
association between HDL and stress. Participants perceiving high generic stress levels 
were more likely to exhibit higher HDL cholesterol concentration. This was an 
unexpected finding since previous studies have demonstrated a significant and 
negative association between stress and HDL levels (Assadi, 2017; Catalina-Romero 
et al., 2013; Shahnam, Roohafza, Sadeghi, Bahonar, & Sarrafzadegan, 2010; Tenk et 
al., 2018; Wirtz et al., 2009). A possible reason for this deviation might be related to 
the stress questionnaire used. While the current study looked at generic stress, 
Catalina-Romero et al. (2013) assessed over 90,000 workers regarding their lipid 
profile and specifically work-related stress. Results indicated a negative correlation 
between HDL and job stress, while LDL / HDL ratio was positively associated with 
job stress. Most studies employed work-related stress measures which might lower the 
risk of generic stress levels being influenced by other resources or a lack of resources 
outside of work, respectively. Individuals who experience moderate levels of stress at 
work might indicate high levels of generic stress as they are exposed to other sources 
of stress i.e. work-family conflicts (Byron, 2005).  
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  Nevertheless, a few studies demonstrated a significant increase in HDL during 
experimental stressful conditions (Bachen, Muldoon, Matthews, & Manuck, 2002; 
Maduka, Neboh, & Ufelle, 2015; Patterson et al., 1993). These studies employed an 
experimental design and assessed stress and blood lipid levels on the same day, while 
the current study had a substantial time lag of several weeks. Given the fact that blood 
lipids can change rapidly in response to these stress tasks, current results might have 
also been affected by participants’ stress levels during the health screening day when 
blood samples were drawn. Thus, future studies should aim to assess both blood lipids 
and stress as well as rumination levels at the same point in time.  
  An early study conducted by Patterson et al. (1993) investigated the impact of 
acute mental stress (by means of a 10-minute mental arithmetic task) on blood lipids 
in 18 male participants. Results showed a significant increase in cholesterol, HDL, 
LDL and triglycerides and a decrease in plasma volume when acute psychological 
stress was being experienced. Similar findings derive from Bachen et al. (2002), who 
found a significant rise in HDL, LDL and total cholesterol during a stress task 
(cognitive and evaluative tasks lasting 18 minutes) despite the fact that one stress 
group was administered a drug that attenuates lipid metabolism mediated by 
sympathetically nervous system activity. Furthermore, Maduka et al. (2015) observed 
a significant increase in HDL cholesterol levels (alongside an increase in LDL, total 
cholesterol, serum cortisol, and adrenaline) in undergraduate students three hours 
before a major examination when compared to blood lipid data from students drawn 
three to four weeks prior to a major examination (control sample). It might be possible 
that stress exposure can also lead to a rise in HDL levels, but on the other hand, HDL 
levels are supposed to be cardioprotective (Lewington et al., 2007). HDL serves many 
roles in the lipid metabolism, including the reversal of cholesterol transport (in order 
to reduce/inhibit plaque build-up in arteries) and has anti-inflammatory and 
antioxidant properties which aid cardiovascular health.  
 However, recent evidence has emerged, proposing a U-shaped relationship 
between HDL and CVD / mortality risk where individuals with very low and very high 
levels of HDL are at an increased risk of developing CVD risk factors (Allard-ratick 
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et al., 2019; Ansell, Fonarow, & Fogelman, 2006; Madsen, Varbo, & Nordestgaard, 
2017; Singh & Rohatgi, 2018). According to these researchers, the physiology 
underlying HDL can change, for example due to genetic mutations which are 
associated with an enhanced HDL cholesterol concentration as well as an increased 
risk of heart disease (Zanoni et al., 2016). In addition, it has been suggested that HDL 
cholesterol is made up by a heterogenous group of particles which differ in size, 
surface charge, density and apolipoprotein composition (Rye & Barter, 2012). The 
properties are predictors of HDLs in cardiovascular health. As the current study did 
not set categories regarding HDL cholesterol concentrations, nor was there a 
classification based on the above-mentioned properties, the findings cannot fully be 
understood. Nonetheless, it has been proposed that several pathways underlying the 
complex mechanisms involved in the lipid metabolism have not yet been fully 
identified (Stoney, 2017), and could therefore partially account for the current results. 
Contrary to the anticipated third hypothesis, current findings did not yield 
significant positive associations between affective rumination, stress and LDL, total 
cholesterol, total/HDL cholesterol ratio and triglycerides, nor a negative association 
between affective rumination and HDL. However, the results did demonstrate a 
significant and positive association between affective rumination and HDL 
cholesterol. The more individuals ruminated about previous stressful events at work, 
the higher their HDL cholesterol levels. As there is no study to date assessing the 
association between affective rumination and blood lipids, the current findings cannot 
be compared to previous studies, using similar measures. Despite this fact, the results 
of the present study are surprising as past research on perceived stress and blood lipids 
have reported significant correlations among these variables (Assadi, 2017; Catalina-
Romero et al., 2013; Tenk et al., 2018; Wirtz et al., 2009). The third hypothesis was 
based on the idea that affective rumination prolongs an individual’s stress responses 
in the absence of the actual stressor, thus reinforcing the impact of the “wear and tear” 
upon one’s body. In line with the perseverative cognition hypothesis (Brosschot et al., 
2006), the cognitive representation of a stressor alone (i.e. stressful situations at work) 
can initiate physiological stress responses. It was hypothesised that those individuals 
less able to unwind post-work would be more likely to experience adverse health 
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outcomes, as demonstrated by previous studies (Clancy et al., 2016; Cropley et al., 
2017; Ottaviani et al., 2016). Applying this to the current study, it was predicted that 
by increasing rumination levels, the lipid metabolism would be further intensified, 
resulting in higher blood lipids, such as LDL, triglycerides and total cholesterol, as 
well as lower HDL levels. Although the findings contradict previous hypotheses, it is 
interesting to note that both stress and affective work-related rumination exhibit the 
same effect on HDL cholesterol, they are both positively associated with high levels 
of HDL cholesterol. That said, it remains unclear as to how this correlation can be 
interpreted or explained in terms of underlying physiological processes. Hence, future 
research might want to further examine possible physiological pathways underlying 
the positive association between stress, affective rumination and HDL cholesterol. 
Furthermore, there was no significant correlation between affective rumination 
and BMI, nor between affective rumination and body fat percentage. Results from the 
previous chapter have indicated an association between affective rumination and 
nutrient intake. High affective ruminators were more likely to consume sugar and 
saturated fats during the week when compared to low affective ruminators. There was 
no difference on the weekend. The present findings are in opposition to past research, 
demonstrating a significant and positive association between stress and BMI, and 
between stress and body fat percentage (Fujishiro et al., 2015; Gu et al., 2013; 
Kivimäki et al., 2006; Nyberg et al., 2012; Teisala et al., 2014). The divergent results 
might be due to differences in the methods used. While the present study assessed 
generic stress symptoms, previous studies looked at work-related stress and job strain. 
For instance, Teisala et al. (2014) operationalised stress as a function of heart rate 
variability which was measured on a daily level. Findings revealed a positive 
association between body fat percentage and heart-rate variability-based stress. 
Moreover, Nyberg et al. (2012) pooled data from 13 European studies exploring the 
association between BMI and reported job strain. Findings showed that both weight 
loss and weight gain was significantly correlated with the onset of job strain during 
the follow-up assessment several years later. Similarly, Fujishiro et al. (2015) proposed 
an association between high job strain and an increase in BMI compared to those never 
reporting high job strain. A study conducted by Kivimaki et al. (2006) has 
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demonstrated that weight loss or weight gain depends on the baseline BMI value. 
Individuals in the lowest BMI category, who experience low job control and high job 
strain, were more likely to lose weight at the follow-up, whereas individuals in the 
highest BMI category, exhibiting low job control and high job strain, were more likely 
to gain weight at the follow-up assessment. Moreover, Kupeli et al. (2017) looked at 
changes in BMI, stress and eating behaviour in women over an 18-months assessment 
period. Measures were taken every six months. Over time, women reported a small 
decrease in disordered eating and stress levels while experiencing a significant 
increase in BMI. Also, stress was significantly and negatively associated with BMI 
over time. The higher their stress levels, the lower their BMI values over time. When 
measured at baseline, high levels of stress serve as a significant predictor of a decrease 
in BMI over time.  
 In addition to these studies, Wardle, Chida, Gibson, Whitaker, and Steptoe 
(2011) carried out a meta-analysis of 14 longitudinal studies exploring associations 
between adiposity and psychosocial stress factors. Most of the analysed papers (69 %) 
could not establish a significant positive correlation between stress and adiposity 
(assessed by means of BMI, waits-to-hip-ratio, weight, waist circumference). 
Moreover, 25 % of the studies found a positive but weak association between reported 
psychosocial stress measures (including perceived stress, job-demand control support, 
effort-reward imbalance, job stress, childhood adversity, job dissatisfaction, life 
events, caregiver stress) and adiposity; whereas 6 % of the papers indicated a negative 
association between stress and adiposity. The effects demonstrated were stronger for 
male participants than for female participants in both longer follow-up studies and in 
studies exhibiting a better overall quality. Thus, psychosocial stress appears to be 
positively correlated with an increased risk for adiposity, with a stronger effect in 
prospective studies employing a robust methodology. Besides, a more recent study 
(Shimanoe et al., 2015) of over 1,200 women and men using a survey design, revealed 
no significant correlation between perceived stress and BMI. This result was observed 
in both female and male participants. Overall, previous studies have provided 
inconsistent results regarding the association between stress and BMI.  
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 Considering the final hypothesis, the statement that high affective ruminators 
would exhibit higher levels of total cholesterol, LDL, total/HDL cholesterol ratio and 
triglycerides, whereas low affective ruminators would have lower levels of HDL 
cholesterol, was not supported. Current findings revealed a significant difference 
between high and low affective ruminators, with high affective ruminators 
demonstrating higher levels of HDL cholesterol and lower levels of total / HDL ratio 
when compared to low affective ruminators. Also, BMI was significantly lower in high 
affective ruminators than in low affective ruminators. As previously described, most 
studies have suggested a significant correlation between stress and dyslipidemia 
(Catalina-Romero et al., 2013; Djindjic et al., 2012; Jovanović et al., 2018; Su et al., 
2002; Tenk et al., 2018; Wirtz et al., 2009). Current findings are supported by mainly 
experimental studies proposing a rise in HDL when exposed to acute stress situations 
(Bachen, Muldoon, Matthews, & Manuck, 2002; Maduka, Neboh, & Ufelle, 2015; 
Patterson et al., 1993). However, it remains unclear why there was no significant 
increase in other cholesterol measures in high affective ruminators when compared to 
low affective ruminators. This might be accountable to the current sample’s 
characteristics.  
  The participants took part in the current study voluntarily, without any benefits 
or incentives for doing so. It might be the case that the self-selection process to the 
study was influenced by different factors which resulted in a certain bias. For instance, 
a study by Fry et al. (2017) compared health-related and sociodemographic 
characteristics between individuals from the general population (based on a UK 
Census and other population-based surveys) with those participating in the UK 
Biobank. The UK Biobank participants were found to be less socioeconomically 
deprived, more likely to be female, older, to smoke and drink less, be less obese (lower 
BMI) and to have a lower rate of being diagnosed with cancer as well as all-cause 
mortality rates when compared to data from the general population. In view of a 
possible selection bias, the current sample might be more health-conscious, resulting 
in health-promoting behaviours and characteristics. When inspecting current 
participant details, both high and low affective ruminators appear to be physically 
active (on average 3-5.5 times per week for at least 30 minutes) and to adhere to 
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national recommendations regarding their fruit and vegetable intake (Public Health 
England, 2018), as well as alcohol limits (Department of Health, 2016). Moreover, 
none of the participants were currently smoking. In fact, studies have demonstrated the 
beneficial effects of exercise (Kwon & Lee, 2017), high fruit and vegetable 
consumption (Suwimol et al., 2012) and non-smoking on blood lipid levels (Jain & 
Ducatman, 2018). Although participants are stressed and have difficulties unwinding 
from work, they still seem to attempt to maintain a healthy lifestyle (eating behaviour, 
exercise, non-smoking). Therefore, one possible explanation for the association 
between high affective rumination / stress levels and HDL levels could relate to the 
participants’ healthy lifestyles and their similarity in terms of rumination scores. 
  Moreover, both participant groups appear to be very similar in terms of their 
characteristics. One possible reason might relate to the small difference between their 
average affective rumination scores. Instead of using a mean-split in order to divide 
low and high affective ruminators, future research might want to recruit more 
participants and also apply a more stringent cut-off point (i.e. lowest versus highest 
quartile). In addition, the current results might also be reflective of a low measurement 
sensitivity reducing the possibility of differences between the two affective rumination 
groups to be detected. Therefore, further research is needed to test and evaluate the 
measurement’s sensitivity in comparison to other rumination scales. 
 
4.4.1 Limitations, strengths and implications  
  The current study has several limitations including methodological and sample-
based issues. First, the present sample size was relatively small, therefore the results 
need to be interpreted cautiously until the study has been replicated using a larger 
sample with higher statistical power. Related to this, there is much variability in the 
data. Furthermore, statistical analyses were not controlled for possible confounding 
variables, i.e. age (Weijenberg, Feskens, & Kromhout, 1996). Also, as previously 
mentioned, there may be a selection bias into the study. It might be, that only or 
especially health conscious individuals tend to take part in health-related studies. 
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These participants may be more likely to adapt beneficial health behaviours when 
compared to the normal population (Fry et al., 2017). Additionally, the present sample 
was drawn from one company specialised in a certain industry. Thus, the external 
validity to other populations might be lacking. Moreover, the present study did not 
control for eating behaviour and nutrient intake, especially for specific foods 
developed to lower cholesterol i.e. margarines. Adhering to a diet aiming to lower 
cholesterol can significantly change blood lipid levels (Jenkins et al., 2003).  
  Another limitation of the method refers to the cross-sectional design of the 
study. Future research should utilise a longitudinal design providing a more in-depth 
view regarding changes in stress, rumination and blood lipids over time. Further, the 
present study employed a stress questionnaire assessing general stress, somatic and 
cognitive stress symptoms. Since there was no distinction between work-related stress 
and other stress sources (e.g. family conflicts, life stress events), it warrants further 
investigation to address and examine different types of stress and their association with 
current physiological measures. Also, there was substantial time gap of several weeks 
between the health screening assessment (blood samples drawn) and the completion 
of the online survey. Participants were asked to fill in the survey once they had 
received their health screening results, including their blood lipid values. This time 
delay could have affected the current results as stress and affective rumination or 
health behaviours might have changed over time, thus not being a correct capture of 
their momentary wellbeing. Indeed, researchers have demonstrated that blood 
cholesterol levels are dependent on seasonal changes. For instance, individuals 
assessed between December and January had an 15% increase in total cholesterol and 
a 20% increase in LDL cholesterol levels when compared to those participants 
assessed between May and June (Vedel-Krogh, Kobylecki, Nordestgaard, & Langsted, 
2019). Therefore, future studies should take into consideration the season participants 
are recruited when testing blood lipids by controlling for this effect during the analysis. 
Moreover, causality cannot be inferred from the present results. Future studies might 
want to develop models aiming to explain the relationship between stress and blood 
lipids with affective rumination acting as either moderator or mediator.  
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   In addition, participants knew their blood results before completing the online 
survey including the affective rumination scale. This might have biased participants’ 
responses to the online questionnaires, especially if the blood results were not within 
the normal range values which were also displayed on their screening results sheet. 
Consequently, participants could have experienced additional stress and worry about 
their blood outcomes, possibly affecting their questionnaire responses. In contrast, 
participants with blood results within the normal range might have felt less stressed or 
worried. Hence, future researchers might want to amend the current study design by 
asking participants to complete two online surveys, one prior to receiving their 
individual health screening results (ideally on their health assessment day), and a 
second one requiring blood results to be indicated.  
 Despite these limitations, the present study also included some valuable 
strengths. This was the first study to date assessing the association between affective 
work-related rumination and blood lipids. Past studies have examined correlations 
between work-related stress and blood lipids levels (Assadi, 2017; Catalina-Romero 
et al., 2013; Shahnam, Roohafza, Sadeghi, Bahonar, & Sarrafzadegan, 2010; Tenk et 
al., 2018; Wirtz et al., 2009). However, none of these studies have looked at the 
potential role of affective rumination influencing blood lipid metabolism. It is 
interesting to note, that both generic stress and affective rumination have been found 
to be significantly and positively associated with HDL levels. It could be argued that 
both stress and affective rumination appear to affect HDL cholesterol in a similar 
manner. This finding is congruent to the perseverative cognition hypothesis (Brosschot 
et al., 2006) which argues that physiological responses to stress exposure can be 
prolonged by repetitively thinking about stressful work events. Current findings 
indicate that the correlation between stress and HDL was slightly weaker when 
compared to the association between affective rumination and HDL, highlighting the 
impact of affective rumination on blood lipid metabolism. Nevertheless, these findings 
demand further affirmation by future studies involving a larger sample as well as 
several different types of stress and rumination questionnaires.  
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  These novelty findings may hold important implications for both theoretical 
and applied contexts. The perseverative cognition hypothesis by Brosschot et al. 
(2006) can be partially supported by the present results as stress and affective 
rumination appear to affect blood lipid levels. Although it remains unclear to what 
extent a rise in HDL levels is detrimental to cardiovascular health, it can be argued 
that stress and affective rumination seem to play a role in lipid metabolism. Future 
researchers might want to explore in more detail and over time how the complex 
underlying mechanisms involved in lipid metabolism can be altered by stress and 
affective rumination i.e. by medical experimental research where different 
physiological pathways indicated in stress responses are temporarily disrupted 
(Bachen, Muldoon, Matthews, & Manuck, 2002).  
 
4.5 Conclusions 
  The present study showed that affective work-related rumination was 
significantly and positively associated with stress measures (generic, cognitive and 
somatic stress) and with HDL cholesterol levels. The more participants ruminated, the 
more likely they were to feel stressed and exhibit higher HDL cholesterol levels. In 
addition, high affective ruminators demonstrated a significantly higher level of HDL 
cholesterol than low affective ruminators. Although the exact physiological 
mechanisms underlying the association between stress and cardiovascular health have 
not fully been understood, the key empirical implication of these findings is that 
affective rumination seems to play a role in blood lipid metabolism.  
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5 Blood pressure, heart rate and 
affective rumination: an explorative diary 
study  
 
5.1 Introduction 
  As demonstrated in the previous chapter, there seems to be a physiological 
pathway linking stress and affective rumination with increased blood lipid levels. 
Generic stress and affective rumination in particular have been significantly and 
positively associated with HDL cholesterol. Research suggests a positive correlation 
between HDL and blood pressure  (Kawamoto et al., 2012; Oda & Kawai, 2011), thus 
possibly intensifying their impact on cardiovascular health. This interaction effect may 
possibly explain why both blood lipids and blood pressure appear to be important risk 
factors when assessing cardiovascular health (Hamer & Malan, 2010). Another 
possible risk factor with regards to CVD is stress, and a person’s exposure to stress 
has been found to alter not only their blood pressure (Djindjic et al., 2012; Gilbert-
Ouimet, Trudel, Brisson, Milot, & Vézina, 2014; Rau, 2006) but also their blood lipids 
(Assadi, 2017; Steptoe & Brydon, 2005; Su et al., 2002). As well as blood pressure, 
heart rate has also been associated with exposure to stress (Hjalmarson, 2007; Lee, 
Kim, Kang, & Suh, 2014; Ottaviani et al., 2016; Schubert et al., 2009). 
 The underlying mechanisms linking stress with an increase in blood pressure 
and heart rate are yet to be fully investigated. Gerin et al. (2012) proposed a model in 
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which rumination serves as a mediator between chronic stress and hypertension. In 
accordance with this concept, the focus lies on the duration of an exposure to stress as 
opposed to the intensity of a stressor. Experiencing chronic stress elicits physiological 
stress-mediating systems involving immune, autonomic and hypothalamic-pituitary-
adrenal systems. These systems are, in turn, responsible for the changes in blood 
pressure, subsequently leading to hypertension. In those individuals who tend to 
ruminate, the effect of these physiological systems will be prolonged. It is thought that 
a mental representation of a stressor can trigger these effects and that the resulting 
physiological response appears similar to the physiological response experienced in 
the face of the actual stressor (Glynn, Christenfeld, & Gerin, 2007). This idea is in line 
with the perseverative cognition hypotheses developed by Brosschot, Gerin, and 
Thayer (2006), who suggested that a cognitive representation of a stressor alone can 
repeat or prolong previously experienced responses to a stressful event. When 
ruminating about a past stressful event, individuals’ physiological systems are 
reactivated or continue to be activated for a much longer period, subsequently 
inhibiting their adequate recovery. This causes individuals to experience physiological 
stress responses for a longer period of time which may lead to raised blood pressure. 
Consequently, perseverative cognition may also play a role in the physiological 
pathways between stress and cardiovascular health.  
 
5.1.1 Stress, blood pressure and heart rate 
  When individuals face an acute stressor, several biological pathways are 
triggered (Baum, Revenson, Singer, Dougall, & Baum, 2016). One of these effects 
involves an increase in blood pressure and heart rate (Guyton & Hall, 2006). Elevated 
blood pressure and heart rate have been associated with an increased risk of CVD 
(Cooney et al., 2010; Rapsomaniki et al., 2014). Likewise, a reduction of blood 
pressure has been correlated with a decrease in all-cause mortality and cardiovascular 
risk (Bundy et al., 2017). Several studies have shown a positive association between 
stress and blood pressure (Clays et al., 2007; Djindjic et al., 2012; Peter et al., 2002; 
Rau, 2006; Su et al., 2002). 
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 To focus upon a specific study, Su et al. (2002) explored the correlation 
between occupational stress and cardiovascular risk factors, including blood pressure 
and blood lipids in over 500 white-collar male employees. The term “occupational 
stress” was defined as the state of having a low-decision latitude but high 
psychological demands. Results revealed that individuals scoring high on the 
occupational stress index were more likely to have increased systolic and diastolic 
rates of blood pressure. Similarly, a cross-sectional and large-scale study (over 2000 
male employees) conducted by Peter et al. (2002) investigated whether coronary risk 
factors could be better predicted by combining measures assessing both effort-reward 
imbalance and job strain. Participants were categorised as being exposed to either job 
strain, an effort-reward imbalance, or being exposed to both. Indeed, findings 
demonstrated that individuals reporting both a high level of job strain and effort-
reward imbalance had the highest odds ratios (nearly 2 regarding hypertension; defined 
as ≥ 160/95 mmHg) when compared to those participants scoring highly on either of 
the measures.  
 A slightly different approach to defining hypertensive categories comes from 
Rau (2006), who studied the association between work stress and blood pressure in 
126 white-collar male employees. She grouped the participants into four categories 
depending on their blood pressure values: normal blood pressure (normotension), 
abnormal isolated systolic blood pressure (≥ 135 mmHg and diastolic blood pressure 
below 85 mmHg), abnormal isolated diastolic blood pressure (below 135 mmHg and 
diastolic blood pressure ≥ 85 mmHg) and combined abnormal systolic and diastolic 
blood pressure readings. Apart from blood pressure readings, individuals were also 
assessed on their ability to relax, on their levels of vital exhaustion and on the number 
of hours of overtime they worked (minimum of 2.5. hours per week) as a reference for 
work-related stress (as it reduces the time needed for recovery). The results revealed 
no significant differences between hypertensive and normotensive participants with 
regards to their ability to relax, vital exhaustion and overtime worked. However, the 
individuals in the isolated systolic hypertension group worked significantly more 
overtime than normotensives and the individuals in the isolated diastolic hypertension 
group. Additionally, normotensives had significantly less difficulty relaxing when 
 98 
opposed to those participants in the isolated systolic hypertension group. Thus, it 
appears that a new classification of hypertension, especially systolic hypertension, 
plays a role in work-related stress and unwinding from work. Clays et al. (2007) 
assessed the ambulatory blood pressure readings in 89 employees (both female and 
male) divided into high job strain and no job strain groups for 24 hours. Job strain was 
operationalised by means of the job strain model (demands and control). Measures 
were taken during a regular workday, at work, at home and during the night / while 
the participants were asleep. At work, average ambulatory blood pressure readings 
were the highest. Individuals experiencing job strain were more likely to have higher 
systolic and diastolic blood pressure at work and while asleep in comparison to those 
experiencing no job strain. In addition, systolic blood pressure was significantly higher 
in employees exhibiting high job strain as compared to those indicating no job strain 
while at home.  
  More recently, Joseph et al. (2016) explored the association between blood 
pressure and job strain in both white and blue-collar workers. Ambulatory blood 
pressure readings were taken over three consecutive working days followed by one 
leisure day. Job strain was defined as the state of having low-decision latitude and high 
psychological demands. Results demonstrated that the correlation between job strain 
and systolic and diastolic ambulatory blood pressure was greater in blue-collar workers 
as opposed to white-collar workers. This effect was found on workdays and on the 
leisure day. Findings were controlled for momentary behaviours including physical 
activity level (10 minutes before taking blood pressure readings), and food, drinks and 
drugs consumed (an hour before the blood pressure assessment). Consequently, 
individuals’ occupational status appears to affect the association between blood 
pressure and job strain. 
  In addition to evidence deriving from individual studies, systematic reviews 
and meta-analyses have examined the association between stress and blood pressure 
(Landsbergis, Dobson, Koutsouras, & Schnall, 2013; Liu, Li, Li, & Khan, 2017). 
Landsbergis, et al. (2013) investigated the association between ambulatory blood 
pressure and job strain. The findings from their meta-analysis demonstrated a 
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significant and positive association between job strain (single exposure) and 
ambulatory blood pressure (both systolic and diastolic measures) assessed at work, 
home and during sleep. Likewise, Liu et al. (2017) explored the association between 
hypertension and psychosocial stress by employing a systematic review and meta-
analysis design, including eleven studies. Results revealed that chronic psychosocial 
stress was significantly correlated with a higher risk of being hypertensive. In addition, 
individuals diagnosed with hypertension had a significantly higher chance of reporting 
psychosocial stress as opposed to individuals considered to have blood pressure values 
within the normal range.  
 Although there seem to be many studies supporting a relationship between 
work-related stress and blood pressure, there is also contradicting evidence (Gilbert-
Ouimet et al., 2014; Magnusson Hanson et al., 2017; Nyberg et al., 2013; Riese, Van 
Doornen, Houtman, & De Geus, 2004). Riese et al. (2004) examined the predictive 
power of job strain on psychological well-being and cardiovascular factors, including 
heart rate, blood pressure and heart rate variability in 159 female nurses without any 
diagnosis of CVD. Ambulatory blood pressure monitors were worn over a work and a 
leisure day for 24 hours each. The participants were asked to complete surveys 
assessing their job demands, decision latitude and social support. Job strain was 
defined as scoring highly on job demands and low on decision latitude. These 
assessments were taken twice with a one-year gap. Findings could not establish a 
significant effect of job strain on blood pressure, heart rate and heart rate variability. 
Interestingly, individuals high in decision latitude and high in job demands exhibited 
the highest diastolic blood pressure readings on a workday. 
 Furthermore, Magnusson Hanson et al. (2017) devised a large cross-sectional 
study involving over 43,000 employees. The study looked at the relationship between 
job stress, blood lipids, lung function, and blood pressure. Work stress was assessed 
using the effort-reward imbalance scale. After adjusting for confounding variables 
(age, socioeconomic status, chronic conditions, health-related behaviours and 
depressive symptoms), there was no significant association between chronic job-
related stress and resting blood pressure, among other null associations. Moreover, 
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Nyberg et al. (2013) carried out a meta-analysis using data from eight studies in which 
participants were clinically examined. Job strain was assessed by two questionnaires: 
job content and demand-control questionnaires. Overall, data from over 47,000 
participants were pooled together. The findings revealed no significant differences 
with regard to systolic and diastolic blood pressure readings, nor incidences of 
hypertension between individuals reporting high job strain when compared to those 
reporting low job strain. Another meta-analysis by Gilbert-Ouimet, Trudel, Brisson, 
Milot, & Vézina (2014) observed the impact of psychosocial job factors on blood 
pressure and hypertension by employing the effort-reward imbalance and the 
demands-control-support models. The data from 74 studies was analysed. Half of the 
studies found a negative impact of psychosocial factors on blood pressure, with a more 
consistent effect among men compared to women. Considering job strain, a more 
robust impact was found in studies employing a prospective design as well as 
ambulatory blood pressure measures. 
 With regard to the relationship between heart rates and stress, empirical 
evidence has also found mixed results (Lee et al., 2014; Riese et al., 2004). Lee et al. 
(2014) carried out a cross-sectional study with over 4,000 participants examining the 
link between cardiovascular measures and stressful life events. Results revealed a 
significant negative association between the overall number of stressful life events and 
resting heart rate, even after adjusting for control variables, including hypertension, 
among other factors. Participants indicating a recent stressful life event exhibited a 
significantly lower heart rate in comparison to individuals not reporting any recent 
stressful life events. Finally, as previously mentioned, Riese et al. (2004) were unable 
to find a significant association between heart rate and job strain. Thus, the evidence 
from former studies is mixed and inconclusive.  
 
5.1.2 Perseverative cognition, blood pressure and heart rate 
  As previously reported, Gerin et al. (2012) proposed a potential concept 
accounting for the relationship between chronic stress and hypertension. They argue 
that rumination mediates this association by re-activating or prolonging physiological 
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stress-mediating systems, hence delaying a person’s recovery. Gerin et al. (2012) point 
out that the critical factor facilitating these effects is the duration of an individual’s 
exposure to a stressor. When individuals are reminded of a stressor, the same 
physiological responses are active as opposed to when experiencing the stressor itself 
(Glynn et al., 2007). There seems to be emerging support for this hypothesis linking 
cardiovascular reactivity with perseverative cognition (Brosschot et al., 2014; Glynn 
et al., 2007; Johnson, Key, Routledge, Gerin, & Campbell, 2014; McClelland, Jones, 
& Douglas Gregg, 2009; Ottaviani et al., 2015; Radstaak, Geurts, Brosschot, Cillessen, 
& Kompier, 2011).  
  In an early study, Glynn et al. (2007) investigated cardiovascular responses to 
a harassment stressor task. Participants were required to solve an anger-provoking 
mental arithmetic task involving repeated verbal comments and interruptions by the 
experimenter. Heart rate and systolic and diastolic blood pressure measurements were 
taken during the task. Afterwards, the participants had to vividly recall the task for 
three minutes (ruminate). Next, they were equally divided into two groups, one of 
which was asked to return within 30 minutes after the stressor task as well as one week 
after the task. The second group, on the other hand, had to return one week later to 
recall the stressor task (rumination period). Findings revealed that recalling the stressor 
task was significantly associated with an increase in blood pressure at both 30 minutes 
and one week after the stressor task. The magnitude of cardiovascular responses to the 
recall task after 30 minutes was as high as those exhibited one week following the 
stressor task. The systolic blood pressure assessed during the first recall task was 
significantly correlated with systolic blood pressure during the recall task one week 
later. Heart rate was increased during the stressor task; however, the immediate recall 
task did not trigger any heart rate responses, nor was heart rate increasing during the 
other delayed recall assessments. Similarly, McClelland et al. (2009) explored 
cardiovascular responses to an anger rumination task. Participants had to visually 
recall an insulting confederate and its subsequent effect upon visuospatial distraction 
tasks. Cardiovascular responses and negative affect were assessed. Findings revealed 
a significant increase in heart rate across all recall tasks. Therefore, rumination appears 
to be associated with blood pressure and heart rate responses. 
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 In addition to conducting experimental studies, Johnson et al. (2014) measured 
healthy females’ ambulatory blood pressure readings over 24 hours. The participants 
also had to indicate when they were awake and asleep in order for night-time blood 
pressure readings to be calculated. Results showed that individuals scoring high on 
trait rumination (assessed via stress reactive rumination scale) demonstrated 
significantly smaller reductions in diastolic blood pressure during night-time sleep 
compared to individuals scoring low on trait rumination. Systolic blood pressure was 
not correlated with trait rumination. Consequently, findings suggest that rumination 
may inhibit night-time cardiovascular recovery, thus possibly increasing an 
individual’s CVD risk.  
 Besides individual research papers, Ottaviani et al. (2016) conducted a meta-
analysis exploring the impact of perseverative cognition on physiological parameters 
in healthy participants. Each physiological parameter was individually analysed. 
Findings derived from 60 eligible studies revealed significant positive correlations 
between perseverative cognition and diastolic blood pressure and systolic blood 
pressure (which were found in experimental studies). However, there was an 
insufficient number of studies to run a meta-analysis on the findings from correlational 
studies. Moreover, heart rate and cortisol were positively and significantly associated 
with perseverative cognition (in both experimental and correlational studies). The 
effects were influenced by sample characteristics (ethnicity; gender), methodology 
(stressful tasks to trigger perseverative cognition; measurements used; length of 
assessment; study design) and quality. Thus, overall, it seems that perseverative 
cognition has been associated with the activation of multiple biological systems. 
Repeatedly thinking about past stressful events or worrying about possible stressful 
situations in the future appears to elicit physiological stress responses which may 
subsequently facilitate the development of CVD.  
 Busch et al. (2017) reviewed and meta-analysed 43 studies investigating 
cardiovascular reactivity responses (blood pressure and heart rate) to induced states of 
angry rumination and sadness. The results showed that both angry and sad rumination 
exhibited significant and large effects on blood pressure and heart rate. In addition, the 
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effect upon the systolic and diastolic blood pressure readings was stronger when 
compared to heart rate readings in response to an angry rumination task. Moreover, 
angry rumination triggered higher reactivity regarding systolic and diastolic blood 
pressure when compared to sadness-induced rumination tasks. Consequently, 
experimentally induced states of rumination were associated with greater 
cardiovascular reactivity (blood pressure and heart rate). 
 
5.1.3 Aim and hypotheses 
  Due to inconsistent findings in previous studies and a lack of diary studies, the 
aim of the current study was to explore the association between stress, affective work-
related rumination, blood pressure and heart rate in an applied occupational setting. 
Most studies examined job strain and its cardiovascular responses during an 
experimental or cross-sectional design with only a few assessment points. The current 
study employed a diary design to gain a better understanding of affective rumination, 
stress and cardiovascular activity (blood pressure and heart rate) over time. Diaries 
were kept over two consecutive workdays and two consecutive leisure days. This was 
an explorative research design, and as a consequence no firm hypotheses are offered. 
 
5.2 Methods 
5.2.1 Design 
  The present study employed a diary design for assessing blood pressure, heart 
rate and measures relating to state stress and state rumination as well as an online 
survey to explore the association between work-related affective rumination, stress, 
and blood pressure in a cohort of hospital personnel.  
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5.2.2 Inclusion and exclusion criteria 
  Participants interested in taking part in this study were required to meet the 
following inclusion criteria: being at least 18 years of age, being employed by a 
hospital (from any department) and working a minimum of at least 20 hours per week.  
 Exclusion criteria involved health conditions and medication influencing blood 
pressure readings: blood pressure lowering medication (Egan et al., 2013), pregnancy 
(Geraghty et al., 2017) and diabetes (Eriksson et al., 2011). 
 
5.2.3 Participant characteristics  
  In total, 94 participants were interested in taking part in the blood pressure diary 
study and were handed (in person by the researcher) a paper-based blood pressure 
diary and an upper arm blood pressure monitor for the period of the study. Fifteen 
participants withdrew from the study. After data screening was finished, data from 62 
participants were found to be eligible for analysis. Data of 17 participants had to be 
excluded for the following reasons: blood pressure diary not fully completed / not 
returned (15) and being pregnant (2).  
 Participants were required to complete an online screening survey on 
psychological measures (which was also a requirement for the intervention study, see 
chapter 6 for further details) including work-related rumination. Based on the mean 
score of the affective rumination scale (M = 2.66, SD = .88), participants were 
categorised as high (N = 32; M = 3.36; SD = .54) or low affective ruminators (N = 30; 
M = 1.91; SD = .43). The mean score was used as the affective rumination scale was 
normally distributed3. 
  
                                                 
3 In addition, the data were analysed applying more stringent grouping criteria: low affective 
ruminators (1 SD below the mean) and high ruminators (1 SD above the mean); There were no 
significant differences in the overall pattern of the results; N = 16; 9 high affective ruminators (M = 
4.02; SD = .57), 7 low ruminators (M = 1.38; SD = .25). 
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Table 5. 1 displays frequencies and exact numbers of high and low ruminators on 
several participant characteristics such as gender, age, ethnicity, professional role, 
employment status, years worked in current role, weekly working hours, shift worker 
(yes/no), smoking status, exercise per week (for at least 30 minutes per exercise 
session) and BMI.  
 
5.2.4 Sampling and procedure 
 Self-selection sampling was used as a method to recruit participants for the 
current study. Participants were recruited from three hospitals in Germany (Kliniken 
Ludwigsburg-Bietigheim gGmbH, ARCUS Kliniken Pforzheim, Klinikum 
Mittelbaden), with a total of over 6,000 members of staff. The data collection period 
lasted for three years and comprised of three rounds of recruitment (hospitals were 
contacted consecutively, depending on participant recruitment success). The current 
study was advertised during staff meetings, via staff round emails, internal newsletters, 
and via the intranet. In addition, the researcher held short presentations at each hospital 
where interested participants could gain more information and were able to ask 
questions about the study. The blood pressure diary study was part of an intervention 
study (See chapter 6 for more information). Participants who were interested in taking 
part in the intervention and diary study, were asked to complete an online screening 
survey (T1). Based on participants’ data from this survey, they were screened and 
contacted for appointments to hand over their blood pressure diaries and monitors. 
Diaries and blood pressure monitors were allocated codes in order to match their data 
with those from the online survey measures (T1 before the intervention, and T2, 
following the intervention). To enhance participant uptake, at one study site, 
participants were entered into a prize draw where they could win upper arm blood 
pressure monitors. These monitors were sponsored by a local health insurance 
provider.  
 Participants were asked to keep their blood pressure diaries over four 
uninterrupted days, starting with two consecutive workdays, followed by two 
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consecutive leisure days (i.e. weekend). Figure 5. 1 presents an overview of the 
structure of the blood pressure diary. One day before participants started completing 
their blood pressure diary, they were asked to measure their blood pressure and heart 
rate on both arms. According to recommendations by the Germany Hypertension 
Society, individuals´ blood pressure readings can vary depending on what arm they 
assessed this on. They were required to measure their blood pressure and heart rate on 
the arm showing the highest values. Moreover, they were told that they must not 
change the arm for the duration of the study.  
 
Table 5. 1  Descriptive analysis of participants´ characteristics in the high and 
low rumination groups 
Participant 
characteristic 
Categories High 
Ruminators 
Low 
Ruminators 
p-
value 
     
  (n = 32) (n = 30)  
Gender Female 23 (72%) 21 (70%) NS 
 Male 9 (28%) 9 (30%) NS 
Age   43.91 (10.16) 39.00 (13.43) NS 
Ethnicity White German 31 (97%) 30 (100%) NS 
  White Other 1 (3%) 0 (0%) NS 
Professional role Nurse 13 (41%) 7 (23%) NS 
 Doctor 2 (6%) 5 (17%) NS 
 Administration 8 (25%) 9 (30%) NS 
 Other 9 (28%) 9 (30%) NS 
Employment Full time 21 (66%) 24 (80%) NS 
 Part-time 11 (34%) 6 (20%) NS 
Years worked in 
current role (M ± 
SD) 
  9.77 (9.55) 5.52 (5.46) 
p = 
.038 
Weekly working 
hours (M ± SD) 
 39.56 (9.09) 40.27 (12.74) NS 
Shift worker Yes 11 (34%) 13 (43%) NS 
 No 21 (66%) 17 (57%) NS 
Smoking Yes 6 (19%) 5 (17%) NS 
 No 26 (81%) 25 (83%) NS 
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Exercise per week 
for at least 30 
minutes (M ± SD) 
  1.44 (1.20) 1.77 (1.17) NS 
BMI (M ± SD)  25.73 (6.82) 23.75 (3.41)  NS 
 
Note: standard deviation is shown in parentheses; NS = not significant.  
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Figure 5. 1  An overview of the blood pressure diary design.  
 
  Participants were asked to read the instructions provided by their blood 
pressure diaries. They were informed that the first measurement day must start with a 
workday (e.g. Thursday), the second measurement day should also be a workday (e.g. 
Friday), the third measurement day must be a non-working day (e.g. Saturday), and 
the fourth measurement day should also be a non-working day (e.g. Sunday). If not 
possible due to shift arrangements, it can also be a workday (workday 3)4. 
  On workdays, participants were required to measure their blood pressure and 
heart rate, and to answer brief questions regarding their stress and affective rumination 
levels: 
• two times before going to work (1 hour before going to work / if appropriate, 
upon awakening and 15 minutes before leaving for work) 
                                                 
4 Participants who completed the workday 3 diary were not included in the current study analysis. As 
only 5 participants completed workday 3 diaries, no separate analyses were conducted. 
Measurement 
times 
Workday 1 Workday 2 Leisure day 1 Leisure day 2 
     
Before work / 
In the 
morning 
2x Blood 
pressure & heart 
rate while sitting 
down 
2x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
Stress Stress Stress Stress 
Rumination Rumination 
  
During work 
/ In the 
afternoon 
2x Blood 
pressure & heart 
rate while sitting 
down 
2x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
Stress Stress Stress  Stress 
When back 
home / Before 
going to bed  
2x Blood 
pressure & heart 
rate while sitting 
down 
2x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
1x Blood 
pressure & heart 
rate while sitting 
down 
Stress Stress Stress Stress 
Rumination Rumination Rumination Rumination 
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• two times during work (halfway through their workday (4/5 hours after starting 
work) and 15 minutes before going back home) 
• two times after work (one hour after being back home and 15 minutes before 
going to sleep) 
 On non-working days/ leisure days, participants were asked to assess their blood 
pressure and heart rate, and to answer brief questions regarding their stress and 
rumination levels: 
• once in the morning upon awakening 
• once in the afternoon / halfway through their non-working day (5/6 hours after 
waking up) 
• once in the evening (15 minutes before going to sleep) 
 In order to avoid missing measurements, participants were asked to set themselves 
reminders using their smartphones, tablets, online calendars or their watch.  
 
5.2.5 Ethical considerations 
 The University of Surrey Ethics Committee gave favourable ethical opinions 
prior to the start of the study (UEC/2015/060/FAHS, UEC/2015/060/FAHS 
Amendment 1, UEC/2015/060/FAHS Amendment 2; See Appendix J). All research 
procedures were fully compliant with the ethical guidelines set by the BPS and the 
University of Surrey, UK. The work council and directors of all three hospitals 
consented to this research study.  Participants’ data were kept strictly confidential, with 
no information being disclosed to the hospital management and HR team or third 
parties. Personal identifiable data and other information are stored safely and 
confidentially for at least 10 years at the University of Surrey in the UK. Participants 
were informed about the nature and the duration of the study. They were given the 
opportunity to contact the researcher and ask questions regarding their study 
involvement. They were told they can withdraw their participation at any point in time 
without having to give a reason for doing so. Interested participants were directed 
towards an online information sheet and a subsequent consent form. By continuing 
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with the online survey, participants gave their consent to take part in the current study. 
Following their completion of the study, participants were fully debriefed. This study 
was not expected to involve any physical, psychological or emotional harm or risk. 
Nevertheless, it might have been the case that some questions concerning their 
wellbeing, for instance whether they felt exhausted and stressed from work could 
trigger negative feelings temporarily. However, participants were able to contact the 
investigator who could refer them to appropriate services. In case participants were 
worried with regards to their blood pressure readings, they were referred to a helpline 
and the homepage of the German Hypertension League 
(https://www.hochdruckliga.de), as well as asked to contact their GP or the researcher.  
 
5.2.6 Measures  
Online screening survey measure 
  Work-related Rumination Questionnaire (Cropley, Michalianou, Pravettoni, & 
Millward, 2012). This self-report measure aims to assess three different factors (5 
items each) of work-related perseverative thinking: affective rumination (“Are you 
annoyed by thinking about work-related issues when not at work?”), problem-solving 
pondering (“In my free time I find myself re-evaluating something I have done at 
work.”) and detachment (“Do you find it easy to unwind after work?”). Responses are 
indicated on a 5-point Likert scale ranging from 1= Very seldom/never do to 5 = very 
often/always. High Cronbach´s alphas have been reported for each of the subscales, 
ranging between .77 and 86. For the purpose of the current study, the affective 
rumination subscale was used solely. The online survey was powered by Qualtrics 
(2018).  
  Control variables. As age, gender, and BMI have been associated with blood 
pressure readings, these variables were accounted for in further analyses (McCarthy, 
Perry, & Greiner, 2014) 
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Blood pressure diary measures 
  State affective rumination. State work-related rumination was measured using 
the 5-item subscale of the WRRQ (Cropley et al., 2012). The wording of these items 
was slightly amended in order to establish a momentary state measure (i.e. Please 
indicate (tick) to what extend the following statements apply in this moment: Are you 
irritated when thinking about your work?”). Two different types of rumination were 
measured; in the morning participants were asked whether they already feel irritated 
when thinking about today´s work tasks (prospective rumination) and the common 
(retrospective) type of rumination when thinking about work in the evening.  
  State stress. State stress level was assessed by a single-item scale (“How 
stressed do you feel right now on a scale from 1 = not stressed at all to 10 = extremely 
stressed”) which is very similar to the one developed by Elo, Leppänen, and Jahkola 
(2003). 
 
Upper arm blood pressure monitors 
 In order to reduce measurement errors, blood pressure monitors from one 
manufacturer were used: Omron M 300, Omron M 400, Omron M 500, Omron MIT 
Elite Plus and Omron M3 Basis II. These monitors were tested and validated by the 
German Hypertension League (Deutsche Hochdruckliga e.V. DHL ®, 2016a). Upper 
arm monitors were used in line with recommendations from the German Hypertension 
League as well as previous research (Palatini et al., 2004). It has been decided to use 
home blood pressure monitors as opposed to ambulatory blood pressure monitors in 
order to reduce the burden on participants working in a clinical setting. 
  Participants had to assess their blood pressure and heart rate twice at every 
measurement point. Before taking the first assessment, they were asked to rest for five 
minutes. In between assessments, they were required to take a break of one to two 
minutes. The blood pressure and heart rate values used for the current analysis were 
the mean values of these two measurements. 
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  When blood pressure monitors were handed out, participants were instructed 
by the researcher on how to manage their blood pressure monitors. In addition, they 
were given a leaflet (published by the German Hypertension League (Deutsche 
Hochdruckliga e.V. DHL ®, 2016b) on how to measure their blood pressure. The 
German Hypertension League also provided the upper arm blood pressure monitors 
free of charge for the duration of the study period.  
 
5.2.7 Data collection 
  Participants were required to complete an initial online screening survey (T1) 
and a subsequent paper-pencil based blood pressure diary which participants had to 
complete over a four-day period. The first two days were working days, the remaining 
two days were non-working days. There were three rounds (hospitals) of data 
collection over a period of three years. Participants had the chance to return the blood 
pressure monitors and the dairies in person to the researcher at the end of the study 
period. Where not possible, participants returned their monitors and diaries via post. 
In addition, only validated questionnaires in both English and German language were 
employed in the current study. Therefore, no translations of English questionnaires 
into German were needed. 
 
5.2.8 Analytic strategy 
  Initially, data were screened for normality (Field, 2018b). Outliers in blood 
pressure readings were addressed in accordance to recommendations set by (Berardi, 
Chau, Chanudet, Vilar, & Larroque, 1992). Histograms and boxplots were visually 
examined. In addition, z-scores for each survey measure were calculated and 
examined. The cut-off point is 1.96 (Field, 2018). SPSS version 25 (IBM, 2018) was 
used in order to perform statistical analyses. Differences in participants’ characteristics 
between high and low affective ruminators were carried out by employing independent 
t-tests and Pearson’s chi-square tests.  
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  With regards to the correlational design, several correlational analyses were 
run to explore the association between participants’ subjective experiences of stress, 
rumination, and participants’ blood pressure and heart rate values. Where indicated, 
analyses were controlled for age, gender and BMI (partial correlational analyses).  
  Further, in order to explore the effect of time of measurement (i.e. workdays: 
after waking up, 1 hour before going to work, 4-5 hours after starting work, 15 minutes 
before going back home, 1 hour after returning home, 15 minutes before going to bed; 
leisure days: immediately after waking up, 5-6- hours after waking up, 15 minutes 
before going to bed) and group membership (high versus low affective ruminators) on 
blood pressure (systolic / diastolic) and heart rate values, and stress levels,  mixed 
ANCOVAs were conducted. Analyses were controlled for age, gender and BMI. 
Results were adjusted employing the Bonferroni correction procedure. Where 
indicated, post hoc tests were conducted by computing planned t-tests. 
 
5.3 Results 
5.3.1 Control variables 
 There were significant associations between the control variables (age, gender, 
BMI) and blood pressure readings (systolic, diastolic blood pressure, heart rate). 
Moreover, there were no significant correlations between state affective rumination 
scores and control variables. 
 
5.3.2 Correlations between state stress and blood pressure readings 
  State stress was measured at the same points in time as the blood pressure 
readings. Findings showed a significant positive association between state stress 
assessed 15 minutes before returning home and diastolic blood pressure measured, r = 
.27, 95% BCa CI [.03, .45], p = .044 on workday 1. Employees who reported stress, 
were more likely to exhibit higher diastolic blood pressure. There were no significant 
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associations between state stress and blood pressure or heart rate on workday 2 
assessed at the same time. 
 Concerning leisure days, diastolic blood pressure was significantly and 
positively associated with state stress assessed immediately after waking up on leisure 
day 1, r = .32, 95% BCa CI [.06, .56], p = .014. There were no significant associations 
between state stress and blood pressure readings on leisure day two.  
 
5.3.3 Correlations between state affective rumination and blood 
pressure readings 
  For each assessment point and day, individual correlational analyses between 
state affective rumination and blood pressure readings were calculated. This meant, 
that during weekdays, participants had to indicate the extent to which they were 
ruminating four times during workdays (one hour before going to work, 15 minutes 
before going to work, 1 hour after returning from work, 15 minutes before going to 
bed), and once during leisure days (15 minutes before going to bed). In total, blood 
pressure readings were taken on six occasions during workdays (one hour before going 
to work, 15 minutes before going to work, 4-5 hours after starting work, 15 minutes 
before returning home, 1 hour after returning from work, 15 minutes before going to 
bed) and on three occasions during leisure days (immediately after waking up, 5-6 
hours after waking up, 15 minutes before going to bed).  
  Findings from partial correlational (controlling for age, gender and BMI) 
analyses revealed significant negative associations between state rumination and 
systolic blood pressure readings and heart rate. There was a significant negative 
correlation between state affective rumination 1 hour before going to work and systolic 
blood pressure measured at the same time on workday 1, r = -.30, 95% BCa CI [-.53, 
-.05], p = .025. Regarding workday 2, heart rate assessed 15 minutes before going to 
work was significantly negatively correlated with state rumination, r = -.36, 95% BCa 
CI [-.56, -.12], p = .001. Moreover, there were no significant associations between 
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state affective rumination and blood pressure readings both on leisure day 1 and leisure 
day 2.  
 
5.3.4 Difference between high and low affective ruminators on state 
stress (ANCOVAs) 
  Figure 5. 2 presents state stress scores for both high and low ruminators across 
workday 1. Both high and low ruminators appear to follow a similar pattern with high 
ruminators having slightly higher scores when compared to low ruminators. Both high 
and low affective ruminators appear to have their peak score 4-5- hours after starting 
work. The last scores assessed before going to sleep appear to be lower than those 
measured in the morning when waking up. The assumption of sphericity has been 
violated (ε = .65). After controlling for age, gender and BMI, results revealed no 
significant main effects for time, F(3.25, 178.71) = 1.49, p = .215, nor group 
membership, F(1, 55) = 2.91, p = .094. Furthermore, there was no significant 
interaction effect between time and group, F(3.25, 178.71) = .35, p = .805. 
 
 
Figure 5. 2  Stress scores throughout workday 1 divided by high and low affective 
ruminators 
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  By visually examining Figure 5. 3, the curves appear to be very similar to those 
seen in Figure 5. 2. Both curves (low and high affective ruminators) exhibit a peak 4-
5 hours after stating work. For low ruminators, there seems to be a steeper increase 
between measurement two and three. Both groups appear to indicate lower stress at 
the last measurement point in the evening when compared to the stress level assessed 
in the morning when waking up. High affective ruminators show slightly higher stress 
scores across the day in comparison to low affective ruminators. Statistical analyses 
revealed a violation of the assumption of sphericity (ε = .65). Findings demonstrated 
no significant main effect of time, F(3.25, 172.14) = .92, p = .441, nor a significant 
main effect of group membership, F(1, 53) = 2.42, p = .126. Moreover, there was no 
significant time x group interaction effect, F(3.25, 172.14) = .65, p = .593. 
 
 
Figure 5. 3  Stress scores throughout workday 2 divided by high and low affective 
ruminators 
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  When inspecting Figure 5. 4, there seems to be a difference in peaks. While 
high ruminators appear to feel most stressed in the morning, low ruminators indicate 
their highest stress score 5-6 hours after waking up. Both low and high affective 
ruminators exhibit their lowest sores at the last assessment point – 15 minutes before 
going to bed. In the morning, high affective ruminators appear to be slightly more 
stressed than low affective ruminators. In the evening, the opposite is shown. The 
assumption of sphericity has been met (p =.241). After taking into account the control 
variables, inferential statistical analyses did not reveal a significant main effect of time, 
F(2, 110) = .04, p = .965, nor group membership, F(1, 55) = 1.09, p = .301. 
Furthermore, there was no significant interaction effect between time and group 
membership, F(2, 110) = 2.53, p = .084. 
 
 
Figure 5. 4  Stress scores throughout leisure day 1 divided by high and low 
affective ruminators 
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  Figure 5. 5 presents the state stress scores of both high and low affective 
ruminators on leisure day 2. High affective ruminators appear to be least stressed in 
the morning and most stressed in the evening. Low affective ruminators indicate their 
highest stress score 5-6 hours after waking up. Overall, high affective ruminators 
appear to score higher on each stress assessment point when compared to low affective 
ruminators. Results showed that the assumption of sphericity has been violated (ε = 
.84). Marginally, there was no significant main effect of time on participants’ stress 
scores, F(1.68, 83.81) = 3.29, p = .050, after controlling for age, gender and BMI. In 
addition, there was no significant main effect of group membership on stress scores, 
F(1, 50) = 3.17, p = .081. Moreover, findings did not demonstrate a significant group 
x time interaction effect, F(1.68, 83.81) =.93, p = .385. 
 
 
Figure 5. 5  Stress scores throughout leisure day 2 divided by high and low 
affective ruminators 
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5.3.5 Difference between high and low affective ruminators on blood 
pressure readings (ANCOVAs) 
 
Workday 1 
  By visually inspecting Figure 5. 6, it appears that high ruminators exhibit 
higher systolic blood pressure at the start of their working day when compared to low 
affective ruminators. At the end of the working day, the opposite effect can be seen. 
The Greenhouse - Geisser estimate of sphericity showed a significant deviation (ε = 
.69), indicating a violation of the assumption of sphericity. Systolic blood pressure was 
not significantly affected by the time of measurement across the workday F(3.46, 
186.52) = 0.52, p = .70 when controlling for age, gender and BMI. Further, there was 
no significant main effect of group on systolic blood pressure throughout workday 1, 
F(1, 54) = 2.89, p = .10. This means that blood pressure readings were similar across 
the day, regardless of what group the participants were in. Moreover, there was no 
significant time x group interaction effect, F(3.45, 186.52) = 1.16, p = .328.  
 
 
Figure 5. 6  Systolic blood pressure readings throughout workday 1 divided by 
high and low affective ruminators.  
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  Figure 5. 7 displays diastolic blood pressure readings across workday 1 for 
high and low ruminators. It seems that high ruminators appear to have higher diastolic 
blood pressure when compared to low ruminators on four measure points throughout 
the day: one hour before going to work, 15 minutes before going to work, 4-5 hours 
after starting work and one hour after returning home from work. The Greenhouse – 
Geisser estimate showed a deviation from sphericity (ε = .79). Results did not reveal a 
main effect of time on diastolic blood pressure readings throughout workday 1, after 
controlling for participants ‘age, gender and BMI, F(3.95, 213.45) = .74, p = .562. 
Similarly, there was no significant main effect of group, F(1, 54) = 1.76, p = .190. In 
addition, there was no significant time x group interaction effect F(3.95, 213.45) = 
1.39, p = .239.  
 
 
Figure 5. 7  Diastolic blood pressure readings throughout workday 1 divided by 
high and low affective ruminators.  
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  In Figure 5. 8, values for heart rate readings across workday 1 are presented. 
High ruminators appear to start their day with a slightly lower heart rate in the morning 
which rises steadily until the middle of the working day. Whereas the heart rate 
readings for low ruminators have their peak already 15 minutes before going to work 
after which heart rate decreases until the evening. Mauchly´s test indicated that the 
assumption of sphericity has been met (p = .241).  
  After controlling for age, gender and BMI, there was no significant main effect 
of time on heart rate readings throughout workday 1, F(5, 270) = .42, p = .834. Heart 
rate readings did not significantly differ across the day, regardless of group 
membership. Likewise, there was no significant main effect of group on different heart 
rate readings throughout workday 1, F(1, 54) = .08, p = .775. Additionally, there was 
no significant interaction effect between group membership (low/high ruminators) and 
the different measure points of participants’ heart rate, F(5, 270) = 1.41, p = .220. 
 
 
Figure 5. 8  Heart rate readings throughout workday 1 divided by high and low 
affective ruminators. 
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Workday 2 
  When looking at Figure 5. 9, it seems that high ruminators exhibit higher 
systolic blood pressure one hour and 15 minutes before going to work when compared 
to low ruminators. Systolic blood pressure readings of both high and low ruminators 
increase until the third measure point on workday 2. Afterwards, systolic blood 
pressure readings appear to decrease until the evening. The Greenhouse - Geisser 
estimate of sphericity showed a substantial deviation (ε = .61). After controlling for 
age, gender and BMI, there was no significant main effect of time (F(3.02, 163.28) = 
.39, p = .765) and group (F(1, 54) = 2.54, p = .117) on systolic blood pressure readings 
throughout workday 2. Also, there was no significant interaction effect between group 
membership (high or low ruminators) and the different measure points of systolic 
blood pressure, F(3.02, 163.28) = .84, p = .475).  
 
 
Figure 5. 9  Systolic blood pressure readings throughout workday 2 divided by 
high and low affective ruminators. 
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  Figure 5. 10 presents the mean values of diastolic blood pressure readings 
across six measure points during workday 2. Visually, it appears that high ruminators 
have higher diastolic blood pressure values at the first two measure points and the last 
two measure points compared to low ruminators. Low ruminators appear to have 
slightly higher diastolic blood pressure readings while being at work than high 
ruminators. Mauchly´s test has violated the assumption of sphericity (ε = .80).  There 
was no significant main effect of time on diastolic blood pressure readings across 
workday 2, F(4.00, 215.53) = .75, p = .556. In addition, there was no significant main 
effect of group membership on diastolic blood pressure measures throughout workday 
2, F(1, 54) = 1.45, p = .234. Moreover, there was no significant interaction effect 
between group level and diastolic blood pressure readings, F(4.00, 215.53) = 1.07, p 
= .374. 
 
 
Figure 5. 10  Diastolic blood pressure readings throughout workday 2 divided by 
high and low affective ruminators. 
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 When examining the values in Figure 5. 11, it appears that high and low 
ruminators have a different pattern regarding their heart rate readings. Whereas low 
ruminators seem to peak 15 minutes before going to work and one hour after returning 
home, high ruminators have one peak at 4-5 hours after starting work. This value is 
below the peak heart rate values of low ruminators. High ruminators start and finish 
their day with a slightly lower heart rate compared to low ruminators. Statistical 
analyses revealed that the assumption of sphericity has been met (p = .055). There was 
however no significant main effect of time, F(5, 265) = 1.30, p = .264, and group, F(1, 
53) = .45, p = .507. In addition, there was no significant interaction effect between 
group level and time, F(5, 265) = 2.24, p = .051. 
 
 
Figure 5. 11  Heart rate readings throughout workday 2 divided by high and low 
affective ruminators 
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 Leisure day 1 
  Figure 5. 12 depicts systolic blood pressure readings across non-working day 
/ leisure day 1. Both high and low ruminators’ lines appear to rise until midday after 
which their systolic blood pressure appear to decline again until the evening. High 
ruminators exhibit a slightly higher peak during midday but lower values at the first 
and the last measure point when compared to low ruminators. The Greenhouse – 
Geisser estimate showed a violation of sphericity (ε = .52). The results however did 
not demonstrate a main effect of time on systolic blood pressure throughout leisure 
day 1, after controlling for participants’ age, gender and BMI, F(1.03, 56.74) = .64, p 
= .431. Equally, there was no significant main effect of rumination group, F(1, 55) = 
.14, p = .710, nor a significant group x time interaction effect, F(1.03, 56.74) = .46, p 
= .508. 
 
 
Figure 5. 12  Systolic blood pressure readings throughout leisure day 1 divided 
by high and low affective ruminators 
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 Figure 5. 13 portrays diastolic blood pressure readings across leisure day 1. 
High ruminators appeared to have higher diastolic blood pressure values at all measure 
points compared to low ruminators. The assumption of sphericity has been met (p = 
.059). Findings revealed no significant main effect of time, F(2, 110) = 1.88, p = .159, 
indicating that diastolic blood pressure did not significantly differ across time 
regardless of group membership. There was no significant main effect of group on 
diastolic blood pressure, F(1, 55) = .02, p = .89, and no significant time x group 
interaction effect, F(2, 110) = 1.63, p = .201. 
 
 
Figure 5. 13  Diastolic blood pressure readings throughout leisure day 1 divided 
by high and low affective ruminators 
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  As can be seen in Figure 5. 14, both high and low ruminators appear to follow 
a similar trend when it comes to heart rate readings throughout leisure day one. Low 
ruminators start with a slightly higher heart rate value in the morning and finish with 
a slightly lower heart rate reading before going to bed in comparison to high 
ruminators. The assumption of sphericity has been violated (ε = .86), therefore, 
Greenhouse-Geiser estimates were used. Statistical analyses did not show a significant 
main effect of time, F(1.72, 94.79) = 1.36, p = .361, group, F(1, 55) = .02, p = .902, 
nor a significant time x group interaction effect, F(1.72, 94.79) = .364, p = .664. 
.  
 
Figure 5. 14  Heart rate readings throughout leisure day 1 divided by high and 
low affective ruminators 
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 Leisure day 2 
  The graph in Figure 5. 15 plots systolic blood pressure readings for both high 
and low ruminators across leisure day 2. Both high and low ruminators appear to have 
similar values in the morning and in the evening. During the day, both groups appear 
to peak, with low ruminators yielding higher systolic blood pressure values compared 
to high ruminators. The Greenhouse – Geisser estimate demonstrated a deviation from 
sphericity (ε = .53). There was no significant main effect of time on systolic blood 
pressure throughout leisure day 2, after controlling for participants’ age, gender and 
BMI values, F(1.07, 53.28) = .18, p = .689. Also, there was no significant main effect 
of group, F(1, 50) = 3.27, p = .076. Moreover, there was no significant time x group 
interaction effect F(1.07, 53.28) = .93, p = .344. 
 
 
Figure 5. 15  Systolic blood pressure readings throughout leisure day 2 divided 
by high and low affective ruminators 
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  Looking at Figure 5. 16, high ruminators appear to have higher diastolic blood 
pressure values throughout all three measure points on leisure day 2, while peaking at 
midday. The diastolic blood pressure values of low ruminators appear to drop slightly 
during measure point two and increase again slightly towards the evening. The 
Greenhouse – Geisser estimate violated the assumption of sphericity (ε = .82). There 
was no significant mean effect of measurement time points on diastolic blood pressure 
readings, F(1.64, 81.93) = .98, p = .364. Likewise, there was no significant main effect 
of rumination group on diastolic blood pressure readings on leisure day 2, F(1, 50) = 
0.09, p = .766. Additionally, findings revealed no significant time x group interaction 
effect, F(1.64, 81.93) = 1.05, p = .344. 
 
 
Figure 5. 16  Diastolic blood pressure readings throughout leisure day 2 divided 
by high and low affective ruminators 
    
74
75
76
77
78
79
80
81
immediately after waking up 5-6 h after waking up 15 min before going to bed
high ruminators low ruminators
 130 
  In Figure 5. 17, heart rate readings from both high and low ruminators across 
leisure day 2 are displayed. High ruminators appear to have a slightly elevated heart 
rate in the morning and in the evening as compared to low ruminators. During the 
second measure point, low ruminators have a higher heart rate when compared to high 
ruminators. The assumption of sphericity has been met. Findings demonstrated no 
significant main effect of time, F(2, 100) = .28, p = .753, group, F(1, 50) = .04, p = 
.846, nor a significant time x group interaction effect, F(2, 100) = 1.17, p = .315.  
 
 
Figure 5. 17  Heart rate readings throughout leisure day 2 divided by high and 
low affective ruminators 
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5.4 Discussion 
  The overall aim of the present study was to explore the association between 
state stress, state affective work-related rumination, blood pressure and heart rate using 
a diary design. With regard to correlational analyses involving state stress, findings 
demonstrated a significant positive association between state stress assessed 15 
minutes before returning home from work and diastolic blood pressure measured 
(workday 1). In addition, diastolic blood pressure was significantly and positively 
correlated with state stress assessed immediately after waking up on leisure day 1. The 
more participants felt stressed, the higher their diastolic blood pressure at work (before 
returning home) and in the morning immediately after waking up on leisure day 1. 
Concerning state affective rumination, the results showed a significant negative 
correlation between (prospective) state affective rumination and systolic blood 
pressure 1 hour before going to work on workday 1. Moreover, (prospective) state 
affective rumination was significantly negatively correlated with heart rate 15 minutes 
before going to work on workday 2.  
 Regarding differences between high and low affective ruminators on state 
stress over the course of a day, there were no significant main effects for time or group 
membership, nor any interaction effect between time and group for both workdays and 
both leisure days. Similarly, when examining differences on blood pressure and heart 
rate between high and low ruminators, there were no significant main effects for time, 
nor affective rumination group membership (high vs. low), nor any interaction effect 
between time and group for both workdays and leisure days. 
 
5.4.1 State stress and cardiovascular measures  
   Current findings regarding the positive correlation between state stress and 
diastolic blood pressure are in line with previous research (Clays et al., 2007; 
Landsbergis et al., 2013; Riese et al., 2004; Su et al., 2002). Su et al. (2002) employed 
a cross-sectional design, assessing participants at one point in time regarding 
occupational stress and blood pressure levels. Blood pressure was obtained by three 
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consecutive measures with 30 second intervals between the readings in a setting away 
from work. Before starting with the measurements, participants were asked to sit down 
for 10 minutes. The mean score for diastolic and systolic blood pressure of these three 
measurements was calculated. Results revealed a significant positive correlation 
between diastolic blood pressure and occupational stress index. In addition, congruent 
to the current findings, there was no association between systolic blood pressure and 
occupational stress index. While Su et al. (2002) assessed cardiovascular measures at 
one point in time without controlling for location (work vs. home), the present study 
assessed blood pressure on six occasions on workdays and on three occasions on 
leisure days. Results from the present study revealed a positive correlation between 
diastolic blood pressure and state stress assessed immediately after waking up on 
leisure day 1, and between diastolic blood pressure and state stress measured at 15 
minutes before returning home from work on workday 1. 
  An ambulatory blood pressure study was conducted by Clays et al. (2007) 
whose findings are in partial agreement with  the current results. Ambulatory blood 
pressure was monitored for 24 hours, starting in the morning of a workday. Job-related 
stress was assessed by means of job control and decision latitude. The highest blood 
pressure ratings were found during work relative to at home and during sleep. Both 
systolic and diastolic blood pressure readings were higher in participants categorised 
as experiencing high levels of job strain as opposed to those experiencing low job 
strain. This difference was also present at home and during sleep. In the current study, 
only diastolic blood pressure was found to be significantly associated with state stress 
assessed 15 minutes before returning home on workday 1, and with state stress 
measured immediately after waking up on leisure day 1. The discrepancy of findings 
might relate to differences regarding methodology (diary design, several measures, 
home vs. work location, ambulatory blood pressure vs. home blood pressure monitors). 
  More recently, outcomes from a meta-analysis including 22 cross-sectional 
studies (Landsbergis, Dobson, Koutsouras, & Schnall, 2013) supported a significant 
positive association between job strain (single exposure) and blood pressure (systolic 
and diastolic measure) measured at work, at home and while asleep. In addition, the 
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effect of these associations was stronger for male participants than for female 
participants and in studies based on a more heterogenous sample from several 
occupational groups. Consequently, current findings regarding the associations 
between state stress and diastolic blood pressure contribute to previously established 
evidence.  
 
5.4.2 State affective rumination and cardiovascular measures  
  Apart from state stress, state affective rumination was also assessed across both 
workdays (4x) and leisure days (1x). Findings revealed significant negative 
correlations between state affective rumination and systolic blood pressure, 1 hour 
before going to work (workday 1), and between state affective rumination and heart 
rate 15 minutes before going to work (workday 2). These results are at odds with past 
research, proposing positive associations between perseverative cognition and 
cardiovascular responses (Brosschot et al., 2014; Glynn et al., 2007; Johnson et al., 
2014; McClelland et al., 2009; Ottaviani et al., 2016). Evidence from experimental 
studies has demonstrated a significant increase in both systolic and diastolic blood 
pressure readings as well as heart rate following a stress-inducing task (Glynn et al., 
2007; McClelland et al., 2009). In addition to findings from individual studies, meta-
analyses also support a significant positive correlation between perseverative 
cognition and cardiovascular reactivity (Busch et al., 2017; Ottaviani, et al., 2016). 
However, most of these studies examined experimental designs due to the low 
numbers of other methodologies (i.e. longitudinal, correlational studies). Contrarily to 
most studies, the current study employed a diary design, assessing participants on both 
workdays and leisure days at several occasions. It might be the case that daily 
experiences of stress and subsequent ruminative thoughts might not reach a certain 
threshold necessary to elicit strong cardiovascular responses. Moreover, the state 
measure of affective rumination might not be as meaningful as trait rumination. Key, 
Campbell, Bacon, & Gerin (2008) investigated the effect of state and trait rumination 
on cardiovascular recovery in female participants from a stressor using an 
experimental design. Findings indicated that there was no significant association 
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between state rumination and cardiovascular recovery in high trait ruminators. Yet, 
low trait ruminators were found to continue ruminating 10 minutes after the exposure 
to an emotional stressor ended, and they exhibited poorer diastolic blood pressure 
recovery when compared to low trait ruminators not ruminating at 10 minutes post 
stress exposure.  
  A further possible explanation for a negative association between 
cardiovascular measures and perseverative cognition might relate to an adaptive 
response of the body to chronic stress. When individuals encounter acute stress, 
behavioural and physiological responses occur in order to increase the availability of 
energy allowing the individual to deal with the stressor. This process can lead to an 
exhaustion of energy resources (McNamara & Buchanan, 2005). However, the brain 
is able to adapt to stress and can attenuate physiological and behavioural responses to 
stressors (McEwen, 2007). This might be the case in the present study. Current high 
affective ruminators had worked significantly longer in their role (almost 10 years) as 
opposed to low affective ruminators (5.5 years), implying a possibly higher level of 
adaptation to stress; yet for unknown reasons, rumination levels are still elevated, 
indicating possible maladaptive coping strategies. Self-perceived chronic stress has 
been found to be negatively associated with diastolic and systolic blood pressure in a 
large sample of over 3,000 participants (Hassoun et al., 2015). After adjusting for 
control variables, including demographic and health behaviours, these associations 
remained significant. However, the correlations between work-related stress (Overall 
Job Index as a more objective measure of stress) and blood pressure were no longer 
significant. 
  Another possible reason for the variance in findings refers to the study design. 
Participants were asked twice prior to going to work about their ruminative thoughts 
when thinking about todays’ work: immediately after waking up and 15 minutes before 
going to work. This prospective type of affective rumination has not been assessed in 
previous research as the main focus was on the retrospective perspective when 
individuals think about past stressful situations experienced at work (Brosschot et al., 
2014; Cropley & Millward Purvis, 2003; Cropley, Rydstedt, Devereux, & Middleton, 
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2015). Therefore, prospective rumination might be another concept which warrants 
further investigation regarding its role in cardiovascular reactivity.  
  In addition, the affective component of work-related rumination might also 
provide a possible explanation for the current findings. Research has demonstrated that 
emotional responses to both positive and negative stimuli (photographs) were 
negatively correlated with systolic resting blood pressure (Pury, McCubbin, Helfer, 
Galloway, & McMullen, 2004). Moreover, it has been suggested that the accuracy of 
recognising emotional expressions in sentences and faces was negatively associated 
with both systolic and diastolic blood pressure but not with heart rate (McCubbin et 
al., 2011), implying a cardiovascular emotional dampening hypothesis. According to 
this hypothesis, individuals exhibiting high blood pressure will show reduced 
emotional responses to both positively and negatively valenced targets, thus appraising 
negative stimuli as less negative and positive stimuli as less positive. Thus, elevated 
blood pressure appears to constrain individuals’ responsiveness to emotional stimuli, 
possibly indicating a dysregulation of affective processing (Delgado, Vila, & Reyes 
del Paso, 2014; McCubbin et al., 2011). Dampened emotional responsiveness might 
also be able to further facilitate an increase in cardiovascular reactivity because 
individuals appraise emotional and probably stressful events as less threatening. As a 
result, they might not recognise these adverse effects on their health, or contrarily, will 
not be able to acknowledge the positive aspects or emotions as a chance to restore their 
resources. Moreover, not being able to accurately identify and evaluate emotional 
expressions might also have negative effects on their social relationships which in turn 
increase their psychological stress levels as well as bodily stress responses (McCubbin 
et al., 2011).  
  When applying this hypothesis to the current findings, negative associations 
between affective rumination and systolic blood pressure could reflect emotional 
dysregulation. In fact, Zijlstra et al. (2014) postulated that self-regulation plays an 
important role in individuals’ recovery process. When confronted with a stressful 
situation, individuals are expected to apply coping strategies aiming to impede the 
depletion of resources. However, if stressful and emotional events are not accurately 
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identified, individuals risk a loss of resources. In contrast, if positive emotions or 
situations are not adequately appreciated, the recharge of one’s resources could be 
hampered. In accordance to the conservation of resources theory (Hobfoll, 1989), the 
protection of one’s resources is the main goal to foster recovery. Therefore, individuals 
might exhibit difficulties in accurately recognising emotions, possibly accounting for 
the present findings. However, this assumption warrants further investigation.  
 
5.4.3 Blood pressure profiles: workdays and leisure days 
  Although there were no significant findings regarding blood pressure and state 
stress across both workdays and leisure days, several observations might still hold 
some noteworthy information. Concerning differences on stress scores, data revealed 
slightly higher stress scores for high ruminators compared to low ruminators 
throughout workday 1 and 2, peaking at 4-5- hours after starting work. On leisure day 
1, high ruminators exhibit their highest stress score in the morning, while low 
ruminators indicate feeling most stressed 5-6 hours after waking up. Both high and 
low ruminators appear to be least stressed in the evening. A similar pattern was found 
on leisure day 2, except, the highest stress score for high ruminators was assessed in 
the evening before going to bed; whereas low ruminators scored highest in the middle 
of the day.  
  These visual descriptions are in line with previous research, demonstrating a 
positive association between work-related stress and affective rumination (Hamesch 
et al., 2014; Vandevala et al., 2017). For instance, Hamesch et al. (2014) tested a model 
examining the association  between stress and psychological health outcomes and the 
mediating and moderating effects of affective rumination, problem-solving and 
personality in dental students. Findings revealed a significant mediation effect of 
affective rumination between stress and psychological health in individuals low in 
neuroticism. Likewise, Vandevala et al. (2017) examined the relationship between 
work-related stressors, health, burnout, depression and work-related rumination in 
intensive care professionals. Results demonstrated a significant positive association 
between work-related rumination, stressors and burnout. Moreover, affective 
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rumination significantly mediates the impact of work-related stressors on depression, 
burnout and psychiatric morbidity. Despite non-significant findings of the present 
study concerning the difference between high and low ruminators on state stress 
scores, the overall pattern of the data appears to follow a trend supported by previous 
research. 
  In view of the differences in blood pressure and heart rate between high and 
low ruminators, there were no significant main effects for time, nor rumination group 
membership (high vs. low), nor any interaction effect between time and group for both 
workdays and leisure days. Descriptive data demonstrated that high ruminators 
exhibited slightly higher morning scores of diastolic and systolic blood pressures than 
low ruminators on workday 1 and 2. The shape of the graph was very similar on both 
workdays for diastolic and systolic blood pressure. Individuals who tend to ruminate 
prospectively about negative work-related events which they might encounter on that 
day, might already trigger physiological stress responses, subsequently resulting in an 
increase in blood pressure (Glynn et al., 2007). In agreement with Brosschot et al.`s 
(2006) perseverative cognition hypothesis, a mental representation of a stressful 
situation is strong enough to trigger similar physiological stress responses as when the 
stressor is present. Empirical evidence from experimental and cross-sectional studies 
has shown a significant association between affective rumination and cardiovascular 
reactivity (Brosschot et al., 2014; Glynn, Christenfeld, & Gerin, 2002; Glynn et al., 
2007; Johnson et al., 2014; Radstaak et al., 2011). In addition, findings from meta-
analyses involving mainly experimental studies have also suggested that perseverative 
cognition appears to influence physiological responses (Busch et al., 2017; Ottaviani 
et al., 2016).  
  A further interesting observation relates to the blood pressure profiles on 
leisure days. High affective ruminators appeared to exhibit greater diastolic blood 
pressure across all three measurement points on leisure day 1 and 2 when compared to 
low affective ruminators. These observational findings could be accountable to a 
reduced cardiovascular recovery overnight. Johnson et al. (2014) studied the 
association between trait rumination and blood pressure in female participants 
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undergoing 24-h ambulatory blood pressure monitoring. Based on participants’ reports 
on time in bed and wake time night-time blood pressure was calculated. Blood pressure 
dipping values were defined as the mean difference between daytime and asleep blood 
pressure readings. Analyses showed that individuals categorised as high trait 
ruminators demonstrated a significant smaller decrease of diastolic blood pressure 
during the night when compared to individuals defined as low trait ruminators 
(Johnson et al., 2014). There was no significant effect of rumination group on daytime 
blood pressure, asleep blood pressure and systolic blood pressure dipping. Thus, the 
current findings might show the consequences of inadequate nocturnal cardiovascular 
recovery which could be assessed by future studies.    
 
5.4.4 Limitations, strengths and implications  
  There are several limitations that need to be considered. First, the correlational 
design of the study does not allow for causal relationships to be inferred. Employing 
diary methodology based on self-reported measures (both cardiovascular and survey-
related) might increase the risk of common methods bias (Podsakoff et al., 2003). 
Moreover, within the context of the emotional dampening hypothesis (McCubbin et 
al., 2011; Pury et al., 2004), participants might be biased toward their self-assessments 
regarding emotions, stress and ruminative thoughts. This bias could possibly 
exaggerate the dampened responsiveness to emotional events, thus facilitating 
emotional dysregulation. Therefore, future research should include measures 
controlling for this effect. Moreover, only validated surveys in both English and 
German language with adequate scale reliability were used in the current study. To 
address social desirability, participants were warranted confidentiality of their 
personal information (name and mail-address) as well as of their responses to the blood 
pressure diary and the online screening survey.  
  Secondly, the diary design holds some shortcomings. While it offers an in-
depth analysis on a daily level, the particular days chosen to be investigated might 
have not been sufficient in order to assess the impact of affective rumination on 
cardiovascular measures. Participants were asked to keep the diary on two consecutive 
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workdays (i.e. Thursday and Friday), followed by two consecutive leisure days (i.e. 
Saturday and Sunday). The four-day diary design was selected as a compromise 
between gaining enough data as well as reducing attrition rate and facilitating 
participant recruitment. Nevertheless, a 7-day diary design could have provided a 
broader picture of the cardiovascular profiles across the week and might have produced 
different findings overall. Perhaps future researchers could administer a longer diary 
to test the validity of the current results (although this may reduce compliance unless 
an incentive was offered). In addition, present findings might be subject to daily 
fluctuations of stress scores which can be seen when inspecting the graphs. The stress 
scores assessed on Thursday and Friday appear to be higher compared to those 
measured on Saturday and Sunday. Previous research has demonstrated that the 
frequency of reported work stressors were significantly smaller on weekend days 
relative to weekdays (Zawadzki et al., 2019). Moreover, a Twitter analysis revealed a 
drop in negative emotions and work stress on a Friday and a peak of positive emotions 
expressed on the weekend (Wang, Hernandez, Newman, He, & Bian, 2016). 
 Aside from the length and the days of the diary, there are other variables that 
might have influenced the current findings. There seems to be empirical evidence 
indicating a seasonal variation in the incidence of acute myocardial infarction (Willich 
et al., 1994). It has been suggested that the incidence rate of  acute myocardial 
infarction as well as overall mortality rate is highest during the winter (Kloner, 2006), 
presumably due to adverse effects of cold weather on cardiovascular processes (Neild 
et al., 1994) or holidays as a risk factor (Phillips, Jarvinen, Abramson, & Phillips, 
2004). Temperature and daylight hours also appeared to be significant predictors of 
ambulatory blood pressure monitoring (Modesti et al., 2013). Since the present study 
did not account for these variations depending on season, temperature or lighting 
conditions, future research might want to further investigate their impact on the link 
between affective rumination and cardiovascular reactivity.  
  Furthermore, the first participant pool or hospital offered participants the 
chance to win a price (upper-arm blood pressure monitors). This hospital was 
particularly interested in taking part in this study and initiated a sponsorship via a local 
German health insurer in order to increase participant uptake. In contrast, the following 
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two hospitals did not organise a sponsorship nor did they offer any other form of 
incentives to their participants. Due to limited funding resources, the researcher was 
unable to offer further incentives to these participants. Hence, it has to be 
acknowledged that this deviance between participant groups or hospitals did not follow 
good practice guidelines and should be addressed in future research designs.  
  Finally, the use of common blood pressure monitors has some disadvantages 
in relation to ambulatory blood pressure monitors (George & MacDonald, 2015). 
These limitations involve the handling of the monitor (i.e. the cuff placement has to be 
correct), the time required to assess blood pressure (i.e. participants have to sit down 
and take a break), and lack of night-time recording. Nevertheless, this type of blood 
pressure monitoring also possesses advantages, including long-term utility (i.e. 
multiple readings over a longer period of time), ease of use (i.e. most of the current 
participants work in a clinical setting and are therefore required to adhere to a strict 
hygiene policy or need to be able to be physically agile when caring for patients) and 
self-control ( i.e. it allows participants to control their own blood pressure) (George & 
MacDonald, 2015). Due to these advantages, upper-arm blood pressure monitors were 
deemed to be appropriate for the current study design.  
  In spite of these study limitations, the current research exhibits significant 
strengths. First of all, the diary design enabled a detailed exploration of the impact of 
stress and affective rumination on blood pressure and heart rate profiles across four 
days. This is in contrast to the majority of previous studies who adopted an 
experimental design which was demonstrated by recent meta-analyses (Busch et al., 
2017; Ottaviani et al., 2016). While findings derived from experimental studies lack 
generalisability to real-life settings, the current research design provides an applied 
approach to measuring cardiovascular activities as well as momentary ruminative 
thoughts and stress in everyday life. Deviations in results between previous and recent 
findings might be partially attributable to this applicability. Contrarily to previous 
studies postulating a positive association between perseverative cognition and 
cardiovascular factors (Brosschot et al., 2014; Glynn et al., 2007; Johnson et al., 2014; 
McClelland et al., 2009; Ottaviani et al., 2016), the current results showed a negative 
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association between affective rumination and cardiovascular responses. In 
experiments, participants undergo one or several sessions in which they are exposed 
to an acute stressor. Cardiovascular reactivity in response to this stressor are assessed. 
Participants have to encounter the stressor; there are not able to use any strategies to 
deal with it as they would probably do while at work (i.e. active coping strategies or 
distraction). The impact of naturally occurring stressor on employees might lead to 
physiological consequences distinct to those assessed during a laboratory task. 
Implications from experimental findings may not be simply transferrable to 
naturalistic or occupational situations as can be seen in the current study. Hence, it was 
important to explore this rumination-cardiovascular relationship in an applied setting 
in order to contribute to the existing literature. Current results need to be replicated by 
future researchers in order to be able to draw firm conclusions. 
  The present findings can however both support and expand existing theories 
and concepts on the association between perseverative cognition and health outcomes. 
As previously mentioned, there was a significant negative correlation between 
prospective state affective rumination 1 hour before going to work and systolic blood 
pressure measured on workday1, and a significant negative association between 
prospective state affective rumination and heart rate assessed 15 minutes before going 
to work on workday 2. Surprisingly, there were no significant associations between 
retrospective state rumination and cardiovascular measures. Previous studies  
(Brosschot et al., 2014; Glynn et al., 2007; Johnson et al., 2014; McClelland et al., 
2009; Ottaviani et al., 2016; Radstaak et al., 2011) have demonstrated significant 
correlations between blood pressure and perseverative cognition (retrospective 
rumination). Although Brosschot et al. (2006) included anticipatory stress, worry and 
rumination in their hypothesis, recent research regarding stressor anticipation is mainly 
based on experimental studies (Gonzalez-Bono et al., 2002; Gregg, James, Matyas, & 
Thorsteinsson, 1999; Ottaviani et al., 2017; Waugh, Panage, Mendes, & Gotlib, 2010). 
Nevertheless, stressor anticipation is conceptually different from prospective affective 
rumination. Whereas anticipatory stress refers to a more generic future stressor, 
prospective affective rumination relates to negative emotions associated specifically 
with work-related stressors or events. Thus, the current study further expands the 
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theory of perseverative cognition by suggesting an additional type of perseverative 
cognition — prospective affective rumination — to play a role in the relationship 
between stress and cardiovascular health.  
 Furthermore, prospective affective rumination and its negative association with 
cardiovascular responses might be linked to the emotional dampening hypothesis 
(McCubbin et al., 2011) which proposes a dysregulation of responsiveness to 
emotional event as a consequence of increased cardiovascular activity (Delgado et al., 
2014). This concept can be integrated within the perseverative cognition hypothesis 
established by Brosschot et al. (2006). Accordingly, perseverative cognition prolongs 
physiological stress reactions in the absence of the actual stressor both prior to and 
post stressor exposure. Prospective affective rumination also occurs without stressors 
being present. Therefore, prospective affective rumination might trigger the stress-
related physiological response in advance of the actual stressor experienced at work, 
subsequently extending cardiovascular activity. Yet, the exact underpinnings of these 
processes which trigger either a reduction or a rise in cardiovascular activity are not 
fully understood and need further investigation.  
 
5.5 Conclusions 
  The current study revealed mixed findings. There were significant and positive 
associations between state stress and diastolic blood pressure on workday 1 and leisure 
day 1. Additionally, (prospective) state affective rumination was significantly and 
negatively correlated with systolic blood pressure and heart rate on workdays. There 
was no significant effect of trait affective rumination on stress, blood pressure and 
heart rate profiles across both workdays and leisure days. Findings contribute to 
previous existing literature and theory regarding perseverative cognition and 
emotional dampening responsiveness. Given the explorative and unique study design, 
the present findings warrant further replication in order to strengthen their implications 
for both future researchers as well as theoretical concepts.  
  
 143 
 
 
 
 
 
6 Assessing the impact of a 4-week app-
based mindfulness intervention to help 
people psychologically unwind from work: 
a randomised waitlist control study 
 
6.1 Introduction 
  Previous literature has demonstrated that perseverative cognition may be 
detrimental to individual’s health by both direct physiological mechanisms and 
behavioural pathways (Brosschot & Van Der Doef, 2006; Busch et al., 2017; Clancy 
et al., 2016; Ottaviani et al., 2016; Verkuil et al., 2010). Specifically, the effect of 
affective work-related rumination on adverse health outcomes has been the focus of 
recent studies (Cropley et al., 2012; Cropley et al., 2017; Hamesch, Cropley, & Lang, 
2014; Querstret & Cropley, 2012; Robinette & Charles, 2016; Vandevala et al., 2017). 
In addition to this empirical evidence, findings from previous chapters have also 
supported the association between affective work-related rumination and health 
outcomes. The first study (chapter 3) looked at the relationship between work-related 
rumination, eating behaviour and nutritional intake. Findings revealed a significantly 
greater consumption of foods high in sugars, saturated and monounsaturated fats in 
high affective ruminators as opposed to low affective ruminators. These differences 
were present only during weekdays, not on the weekend. Moreover, affective 
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rumination was significantly positively correlated with emotional eating. Thus, 
affective rumination appears to influence individuals’ eating behaviours. Apart from 
the impact on health behaviours, affective rumination seems to play a role in lipid 
metabolism as shown in the second study (chapter 4). Results exhibited a significant 
positive association between affective rumination and HDL cholesterol levels. The 
third study (chapter 5) assessed and compared cardiovascular profiles between high 
and low affective ruminators by employing a blood pressure diary design. Findings 
proposed significant and negative associations between (prospective) state affective 
rumination and systolic blood pressure (workday 1) as well as heart rate (leisure day 
1). There were no significant differences between high and low affective ruminators 
on blood pressure and heart rate after controlling for confounding variables. Hence, 
affective rumination seems to be associated with physiological and behavioural 
pathways attributable to cardiovascular health. In view of the present and previous 
research findings, it is important to develop and examine interventions to decrease 
affective rumination. Mindfulness-based and CBT-based interventions have been 
found to be effective in reducing rumination and worry (Querstret & Cropley, 2013).  
 
6.1.1 Mindfulness  
  Mindfulness is imbedded in Buddhist traditions and has been translated from 
the Pali word “sati” (original teaching language of Buddha); sati meaning attention, 
awareness and remembering (Germer, 2013). Awareness and attention has been 
suggested to be part of one’s consciousness (Brown & Ryan, 2003). Being aware 
involves consciously registering surrounding stimuli which are not currently in one’s 
centre of attention; yet they are still present. For instance, while reading a book, there 
might be some background noise i.e. birds are chirping. If this background stimulus 
become strong or loud enough, we pay attention to it; this means we focus or direct 
our awareness towards this stimulus and engage our attention. Another example would 
be our daily drive to work with “autopilot” switched on where we tend to be absent-
minded regarding the road we are on. Nevertheless, we are still able to respond quickly 
if we encounter a dangerous situation i.e., we are suddenly braking in order to avoid 
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an obstacle on the road. In this sense, mindfulness is the counterpart to 
absentmindedness and autopilot mode. Remembering relates to reorienting or 
remembering to direct awareness toward present experiences, enabling disengagement 
from difficult emotions or cognitive preoccupations and focussing on experiencing the 
current moment (Siegel, Germer, & Olendzki, 2008). For instance, when feeling 
stressed, individuals can shift their attention away from the current stressor and 
towards something else i.e. their breath, instead of trying to suppress their distressed 
emotions. Similarly, Bishop et al. (2004) purported a model of mindfulness consisting 
of two components: self-regulation of attention and orientation to experience. Self-
regulation refers to the ability to modulate the focus of attention allowing increased 
recognition of present sensations, feelings and thoughts, subsequently improving one’s 
skills in switching (once a thought has been acknowledged, attention is shifted i.e. to 
the breath, thereby avoiding further reflection or rumination) and sustaining attention. 
Orientation to experience implies a curious and open attitude regarding occurring 
thoughts and experiences. Feelings, thoughts and sensations that come up in the stream 
of consciousness should be noticed without trying to change current feelings about 
them, thus accepting moment-to-moment experiences (Bishop et al., 2004). 
  Mindfulness entails several crucial characteristics which can be overlapping 
and   reciprocally supportive. First, mindfulness refers to a clear and unbiased receptive 
awareness of the present moment and to pay attention to one’s outer and inner 
experiences or events, involving sensations, emotions, behavioural intentions, 
surroundings or actions (Brown, Ryan, & Creswell, 2007). Second, taking on a 
mindful mode of information processing is preconceptual without categorising, 
evaluating, reflecting or ruminating upon experiences or events based on memory 
(Brown & Ryan, 2003; Teasdale, 1999). Moreover, this mindful mode also entails 
flexibility in terms of regulating states of awareness and attention as it has been found 
to be linked to attentional control (Jha, Krompinger, & Baime, 2007). Furthermore, 
mindfulness relates to individuals’ consciousness being present-oriented focussing on 
experiences happening in the present moment instead of thinking about past or future 
events (Brown et al., 2007; Kabat-Zinn, 2003). In addition, mindfulness is thought to 
be an inherent human capacity which can be experienced by everyone without having 
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any previous experience or training in mindfulness (Brown & Ryan, 2003; Hülsheger, 
Alberts, Feinholdt, & Lang, 2013). This mindful ability varies between individuals and 
has been suggested to be partially linked to a genetic predisposition (Sindermann, 
Markett, Jung, & Montag, 2018). This naturally occurring mindfulness trait has been 
found to be associated with psychological wellbeing (Tomlinson, Yousaf, Vittersø, & 
Jones, 2018) and behaviour regulation, such as eating behaviours (Jordan, Wang, 
Donatoni, & Meier, 2014).  
  Becoming more mindful has been shown to be beneficial within the 
occupational context. Based on the concept of mindfulness, specific treatment 
programmes have been developed (i.e. mindfulness-based stress reduction; Kabat-
Zinn, 1990) and applied to foster employee wellbeing  (Janssen, Heerkens, Kuijer, Van 
Der Heijden, & Engels, 2018; Lacerda, Little, & Kozasa, 2018; Ruths et al., 2013; 
Żołnierczyk-Zreda, Sanderson, & Bedyńska, 2016). A systematic review (Janssen et 
al., 2018) on mindfulness-based stress reduction on worker’ psychological wellbeing 
revealed significant beneficial effects for employee’s mental health including a 
reduction of stress, psychological distress, occupational stress, anxiety, occupational 
stress, depression and emotional exhausting. Moreover, mindfulness-based stress 
reduction programmes could significantly improve workers’ levels of mindfulness, 
quality of sleep, personal accomplishment and relaxation. 
  In addition, a systematic review based on 19 studies has demonstrated that 
mindfulness-based stress reduction is also effective in reducing perseverative 
cognition, including worry and rumination (Querstret & Cropley, 2013). A recent 
waitlist control study conducted by Querstret, Cropley, and Fife-Schaw (2017) 
evaluated the impact of an internet-based and instructor-led mindfulness course on 
fatigue, sleep quality and work-related rumination. Participants were asked to 
complete a four-week online mindfulness course which was led by two experienced 
mindfulness instructors. The course comprised 10 interactive sessions whereby both 
informal (i.e. mindful eating) and formal mediations skills (i.e. mindful movement, 
body scan) were taught. Per week, participants had to engage in at least one formal 
and one informal exercise. Measures included work-related rumination, fatigue, sleep 
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quality and mindfulness. Findings demonstrated significantly lower levels of fatigue 
and work-related rumination as well as higher levels of sleep quality in individuals 
completing the intervention as opposed to those in the waitlist control group. 
Additionally, the effect of the intervention was still salient at three and six-month 
follow-up assessments on all outcome variables. Hence, mindfulness-based stress 
interventions appear to be effective in reducing work-related rumination.  
 Apart from interventions based on a group, one-to-one, or instructor-led 
designs, emerging evidence has also suggested favourable outcomes for self-help 
resources, including books, workbooks, applications based on computer or mobiles, or 
audio-based materials (Cavanagh, Strauss, Forder, & Jones, 2014). Particularly, 
mobile apps have been the focus of recent research on workplace interventions 
facilitating employee wellbeing; presumably due its accessibility at the workplace, low 
costs and ease of use. Individuals can use it whenever they want to, and they don´t 
have to sit on a computer or exert any extra timely effort to meet up with an instructor 
or other peers. A majority of past studies has proposed that mindfulness-based mobile 
apps can significantly reduce stress and depressive systems, and improve employees’ 
health outcomes (Bostock, Crosswell, Prather, & Steptoe, 2019; Champion, 
Economides, & Chandler, 2018; Howells, Ivtzan, & Eiroa-Orosa, 2016; Plaza, 
Demarzo, Herrera-Mercadal, & García-Campayo, 2013; Van Emmerik, Berings, & 
Lancee, 2018). To the best of the researcher’s knowledge, to date, no research study 
has examined the effect of a mobile-based mindfulness app on work-related 
rumination in an applied occupational setting. 
 
6.1.2 Mechanisms of mindfulness  
  Several interacting mechanisms have been proposed to play a role in creating 
the benefits of practicing  mindfulness. Hölzel et al. (2011) put forward four 
components underlying the positive effects of mindfulness: regulation of attention, 
body awareness, regulation of emotions (reappraisal, extinction, exposure and 
reconsolidation) and change in perspective of the self. Attention regulation refers to 
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being able to sustain attention toward a chosen object or one’s breath and to be able to 
re-direct attention back to the object or breath whenever distracted. Studies have 
demonstrated that mindfulness meditation can enhance and prolong individuals’ 
attentional performance (Campbell, Labelle, Bacon, Faris, & Carlson, 2012; 
Chambers, Lo, & Allen, 2008; Chiesa, Calati, & Serretti, 2011; Jha et al., 2007; Van 
Den Hurk, Giommi, Gielen, Speckens, & Barendregt, 2010). The second component, 
body awareness, relates to the ability to recognise bodily sensations (Mehling et al., 
2009) i.e. sensory experiences regarding emotions, breathing or other sensations. The 
aim is to increase individuals’ interoceptive awareness (Hölzel et al., 2011). In fact, 
some studies have supported a positive association between mindfulness practice and 
an increased awareness of bodily sensations (De Jong et al., 2016; Silverstein, Brown, 
Roth, & Britton, 2011). Thirdly, emotion regulation refers to approaching occurring 
emotional reactions in an accepting and non-judgmental way by abstaining from 
internal reactivity, leading to an enhancement of positive reappraisal (Garland, 
Gaylord, & Park, 2009; Garland, Gaylord, & Fredrickson, 2011; Iani, Lauriola, Chiesa, 
& Cafaro, 2018). Lastly, Hölzel et al. (2011) suggest that the perception of oneself 
should not be considered as a static and unchangeable construct; rather as a fluid 
transitory nature implying  a sense of freedom and spacious lightness. When practicing 
mindfulness, experiences or thoughts are observed as they occur and pass, with the 
aim of psychological distancing oneself or decentering from current emotions and 
thoughts. This transient nature of the perception of oneself has been suggested to 
facilitate modifications concerning personality and self-concept measures (Crescentini 
& Capurso, 2015; Crescentini et al., 2018). As a result, Hölzel et al. (2011) advocated 
that mindfulness meditation describes an improved self-regulation process segregated 
into four interconnected components. 
 Based on the above concept by Hölzel et al.(2011), Vago and Silbersweig 
(2012) provided a similar framework to operationalise mindfulness. Instead of four 
components, they proposed three mechanisms through which mindfulness exerts 
beneficial effects: self-awareness, self-regulation and self-transcendence - the S-ART 
model. Vago and Silbersweig (2012) intended to develop a model accounting for 
neurobiological mechanisms underlying mindfulness. In keeping with the S-ART 
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model, self-awareness has been associated with meta-awareness which describes a 
highly developed perception of self-awareness allowing to monitor the meditative state 
and to be able to react upon changes in attentional processes i.e. mind-wandering 
(Vago & Silbersweig, 2012). Self-regulation can be described as one’s ability to 
change the focus of attention as well as one’s responses to stimuli (Vago & 
Silbersweig, 2012). Mindfulness meditation has been shown to increase skills related 
to self-regulation (Baumeister & Vohs, 2007; Masicampo & Baumeister, 2007; Teper, 
Segal, & Inzlicht, 2013). Finally, the component self-transcendence refers to 
improving prosocial traits, moving away from self-centeredness, and fostering loving-
kindness to both the self and others (Miksch, Lindemann, & Varghese, 2015; Vago & 
Silbersweig, 2012). A recent review indicated that these proposed theoretical elements, 
associated with respective brain areas, may mediate the positive effects of mindfulness 
meditation on individuals’ health (Tang, Hölzel, & Posner, 2015).  
  A more recent conceptual framework aiming to describe underlying processes 
involved in mindfulness practice effects derives from Lindsay and Creswell (2017) 
who propose the Monitor and Acceptance Theory (MAT). Inspired by previous 
theories (Hölzel et al., 2011; Vago & Silbersweig, 2012), MAT outlines two 
components consistent across measures and definitions of mindfulness: attention 
monitoring of occurring experiences and adapting an attitude of acceptance regarding 
present experiences. Attention monitoring and acceptance are familiar elements during 
mindfulness training interventions (Chambers, Gullone, & Allen, 2009; Chambers et 
al., 2008; Kabat-Zinn, 1990; Kabat-Zinn, 2003). Attention monitoring denotes 
ongoing high awareness toward sensory experiences (i.e. body sensations, mental 
images or environmental sounds) which requires executive and selective attentional 
resources. Studies have demonstrated a positive impact of practicing mindfulness on 
individuals’ abilities regarding working memory, executive and selective attention 
(Ainsworth, Eddershaw, Meron, Baldwin, & Garner, 2013; Campbell et al., 2012; 
Chiesa et al., 2011; Mrazek, Franklin, Phillips, Baird, & Schooler, 2013; Tang, Yang, 
Leve, & Harold, 2012). Acceptance is defined as approaching externally and internally 
arising experiences in an open and non-judgmental way as opposed to trying to change 
or suppress unwanted feelings (Brown & Ryan, 2003; Lindsay & Creswell, 2017). 
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Acceptance encompasses similar acceptance-based characteristics associated with 
those proposed by Bishop et al. (2004) as described earlier. Findings from a recent 
literature review on evidence supporting MAT (Lindsay, Creswell, Bernstein, Vago, 
& Barnhofer, 2019), has suggested that attention monitoring was positively correlated 
with physical and mental health outcomes only when complemented by acceptance-
based skills training. When acceptance training was removed from the mindfulness 
practice curriculum used in intervention studies, beneficial effects on participants’ 
social relationships, positive emotions and stress levels were diminished (Lindsay, 
Chin, et al., 2018; Lindsay, Young, Smyth, Brown, & Creswell, 2018). Consequently, 
both components of MAT, acceptance and attention monitoring appear to be associated 
with positive health outcomes.    
 
6.1.3 Aim and hypotheses 
  Building upon previous research and theoretical concepts, the main aim of this 
study was to examine the effect of a four-week mobile app-based mindfulness practice 
intervention on employees’ ability to unwind from work, stress, blood pressure and 
heart rate. Several hypotheses were developed: First, it was anticipated that 
participants in the intervention group would have significantly lower levels of generic 
stress, cognitive stress and somatic stress symptoms compared to those in the waitlist 
control group. Second, it was hypothesised that individuals in the intervention group 
would have significantly lower levels of affective rumination, problem-solving 
pondering, and significantly higher levels on detachment as opposed to the waitlist 
control participants. Thirdly, it was predicted that participants practicing mindfulness 
would yield significantly higher scores on the mindfulness subscales than those 
participants in the waitlist control group. Finally, it was anticipated that participants in 
the intervention group would exhibit significantly lower blood pressure and heart rate 
in comparison to those in the waitlist control group. 
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6.2 Methods 
6.2.1 Design 
  The current study employed an experimental design involving a randomised 
waitlist control study exploring the impact of a four-week app-based mindfulness 
intervention on work-related rumination, stress and cardiovascular measures. 
Participants were assessed pre-intervention and post-intervention and were 
subsequently followed up at three- and six-months post-intervention. In this chapter, 
data for pre and post intervention are reported only.  
 
6.2.2 Inclusion and exclusion criteria 
  Participants who were eligible to take part in the study had to meet the 
following inclusion criteria: being 18 years of age, working a minimum of at least 20 
hours per week, ability to commit to meditate for a minimum of 1.5 hours per week, 
having access to a smart phone or tablet (Apple or Android) with internet connection 
to download the mindfulness app, currently not receiving any other form of 
psychological therapy, no previous experience / practice of meditation or mindfulness 
within the past six months. Exclusion criteria included: blood pressure lowering 
medication (Egan et al., 2013), pregnancy (Geraghty et al., 2017) and diabetes 
(Eriksson et al., 2011). 
 
6.2.3 Participant characteristics  
  Overall, 109 participants expressed an interest in the current study and 
completed the online screening questionnaire. Out of those, 15 withdrew their 
participation before blood pressure diaries were handed out. Data of 33 participants 
were excluded due to following reasons: lost to follow-up (N =11) and exclusion 
following data screening (N =22). Table 6. 1 shows participant characteristics of the 
final sample for both the intervention and the waitlist control group, including gender, 
age; ethnicity, professional role, employment status, years worked in current role, 
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weekly working hours, shift worker (yes/no), children, smoking status, exercise per 
week (for at least 30 minutes per exercise session) and BMI.  
  For the main analysis, a priori power analysis for an analysis of covariance 
(ANCOVA) using G* Power 3.1.9.2 (Faul et al., 2009) revealed a target sample size 
of 67 participants. This sample size is needed to power the study at a .80 level and to 
find a medium effect size (.35). The current sample size of 61 is only slightly smaller 
than the recommended sample size.  
 
6.2.4 Sampling and procedure 
  Participant sampling followed the same approach as outlined in the previous 
blood pressure diary chapter. Three hospitals (Kliniken Ludwigsburg-Bietigheim 
gGmbH, ARCUS Kliniken Pforzheim, Klinikum Mittelbaden) in Germany were 
approached and used as a convenient sampling pool. Employees from all departments 
were invited to take part in the present study. Data were collected over a period of 
three years. The study was advertised during staff meetings, via staff round emails, 
internal newsletters, and via the intranet. Moreover, the researcher informed 
participants about the nature of the study at each research side via PowerPoint 
presentations where interested participants were able to ask questions, sign up to the 
study and discuss the current study. In order to increase participant uptake, one hospital 
(Klinikum Mittelbaden) offered participants the chance to win upper-arm blood 
pressure monitors which were sponsored by a local German health insurer.  
 At the beginning of the study, participants were asked to complete an online 
screening survey (T1) including questions regarding their demographic information, 
health indicators, and their rumination levels. In addition, they were asked to keep a 
blood pressure diary over four days (two workdays, two leisure days). For more 
detailed information regarding the blood pressure diary set-up and structure, please 
refer to the previous chapter. After participants had completed their first blood pressure 
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Table 6. 1  Descriptive analysis of participants´ characteristics in the intervention 
(INT) group and waitlist control (WLC) group 
Participant 
characteristic 
Categories Intervention 
group 
Waitlist 
control group 
    
  (N = 28) (N = 33) 
Gender Female 19 (68%) 25 (76%) 
  Male 9 (32%) 8(24%) 
Age   41.82 (12.34) 41.61 (11.96) 
Ethnicity White German 28 (100%) 32 (97%) 
  White Other 0 (0%) 1 (3%) 
Professional role Nurse 9 (32%) 11 (34%) 
 Doctor 4 (14%) 3 (9%) 
 Administration 8 (29%) 9 (27%) 
  Other 7 (25%) 10 (30%) 
Employment Full time 22 (79%) 22 (67%) 
  Part-time 6 (21%) 11 (33%) 
Years worked in current 
role (M ± SD) 
  8.88 (9.27) 6.84 (7.02) 
Weekly working hours 
  41.07 (9.96) 38.30 (11.28) 
 (M ± SD) 
Shift worker Yes 8 (29%) 15 (45%) 
  No 20 (71%) 18 (55%) 
Children Yes 15 (54%) 21 (64%) 
  No 13 (46%) 12 (36%) 
Smoking Yes 5 (18%) 6 (18%) 
  No 23 (82%) 27 (82%) 
Exercise per week for at 
least 30 minutes (M ± SD) 
  1.73 (1.35) 1.08 (1.15) 
BMI (M ± SD)  24.04 (5.64) 25.37 (5.47) 
 
Note: standard deviation is shown in parentheses. 
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diary over four days, they were randomly allocated to either the intervention group or 
the waitlist control group by employing an online random sampling programme 
(Urbaniak & Plous, 2013). This programme allows to specify how many participants 
should be allocated to each group. Therefore, 47 participants were randomly assigned 
to each group. Participants were not told explicitly about the current waitlist control 
study design. They were informed that there are two groups of participants, one will 
start sooner with the mindfulness meditation, the other group four weeks later. 
Nevertheless, some participants might have become aware of this design, especially 
those involved in clinical research (i.e. doctors, administrative staff). The researcher 
was not blinded to the participants’ allocation and group membership. Further details 
regarding the allocation process can be found in Figure 6. 1. 
 Following participant allocation, those in the intervention group were sent a 
link to download the mindfulness app (MindApps, 2015).; for a more detailed 
description of the app, see below. Participants were asked to meditate for at least 1.5 
hours per week, and for a period of four weeks. Thereafter, participants were required 
to complete the second blood pressure diary measurements set over four days (two 
workdays, two leisure days). Once completed, they were sent a link to a second online 
survey (T2) where they were asked questions regarding their stress levels, rumination 
levels and health-related symptoms. In addition, participants were asked to indicate 
their weekly meditation statistics (number of sessions per week and duration of 
mindfulness meditation per week).  
  Participants allocated to the waitlist control group, were also required to 
complete the second blood pressure diary set over four days after they had waited for 
four weeks. Subsequently, they had to fill in the second online screening survey (T2). 
Once completed, they were sent a link to download the mindfulness app and were 
informed that they can start meditating.  
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Figure 6. 1  Flow diagram of participant allocation  
 
6.2.5 Ethical considerations 
  A favourable ethical opinion was given by the University of Surrey Ethics 
Committee prior to study begin. (UEC/2015/060/FAHS, UEC/2015/060/FAHS 
Amendment 1, UEC/2015/060/FAHS Amendment 2; See Appendix J). All research 
procedures met the ethical guidelines as outlined by the University of Surrey and the 
British Psychological Society, UK. In addition, consent was sought and granted from 
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the work council and directors of all three hospitals and the app developers in Sweden. 
Participants were informed about the nature of the study, possible adverse 
consequences of taking part in the study and their right to withdraw at any time without 
having to give a reason for doing so. In addition, they were assured about data 
confidentiality and that their information is stored safely and confidentially for at least 
10 years at the University of Surrey, UK. By continuing with the online screening 
survey, they were consenting to participate in the current study. Following their study 
involvement, participants were fully debriefed and notified about their win (one 
hospital offered a chance to win upper-arm blood pressure measures, sponsored by a 
local health insurance company). In case participants felt unwell or worried regarding 
their blood pressure readings, they were given details of a German cardiovascular 
helpline (0049 62 21 / 5 88 555) and the web address (https://www.hochdruckliga.de/) 
of the German Hypertension League and were also asked to contact their GP or the 
researcher.  
 
6.2.6 The mindfulness app  
  The mindfulness app was developed in Sweden by MindApps (2015) based on 
Kabat-Zinn’s mindfulness-based stress reduction programme (Kabat-Zinn, 1990, 
1994) and can be obtained from Apple and Google play stores. It is available in several 
languages, including German and English. The mindfulness app contains five guided 
and five silent meditations, with various lengths (3, 5, 10, 15, 30 minutes). There is 
also the possibility to design a modified meditation practice with or without guided 
introduction. Other functions include mindfulness notices, reminder function, and a 
statistics tool recording the total number of meditations and the total meditation time. 
Participants were instructed to listen to guided meditations only. There was no 
restriction regarding location, body position or length per meditation session at a time. 
Nevertheless, participants were told to meditate for at least 1.5 hours in total per week 
over a four-week period. Screenshots of The Mindfulness App are presented in Figure 
6. 2. 
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Figure 6. 2  Screenshots of The Mindfulness App (MindApps, 2015) 
 
6.2.7 Measures  
Online survey measures  
 Work-related rumination questionnaire (Cropley et al., 2012). This self-report 
measure assesses three different factors (5 items each) of work-related perseverative 
thinking: affective rumination (“Are you annoyed by thinking about work-related 
issues when not at work?”), problem-solving pondering (“In my free time I find myself 
re-evaluating something I have done at work.”) and detachment (“Do you find it easy 
to unwind after work?”). Responses are indicated on a 5-point Likert scale ranging 
from 1= Very seldom/never do to 5 = very often/always. High Cronbach’s alphas have 
been reported for each of the subscales (see Table 6. 2). Several studies have shown 
adequate reliability and validity of this measurement (Cropley et al., 2017, 2016; 
Vahle-Hinz et al., 2014; Vahle-Hinz, Mauno, de Bloom, & Kinnunen, 2017). 
 
  Copenhagen Psychosocial Questionnaire (COPSOQ) (Pejtersen et al., 2010) 
Several subscales on psychological health were used: stress (problem relaxing, feeling 
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tense, stressed, irritable), cognitive stress (problem concentrating, thinking clearly, 
remembering, taking decisions) and somatic stress (headache, stomach ache, 
palpitations, tensions in various muscles). The COPSOQ includes many dimensions 
of the most psychosocial theories at work (e.g. job-strain, demand-control-support 
models) to assess psychosocial risk factors at work. Most of the questions have a 5-
point Likert scale response option. (“Always, often, sometimes, seldom, never/hardly 
ever”). Cronbach’s alphas of these subscales range between .69 and .88 (see Table 6. 
2). Previous research has supported its validity and reliability (Dicke et al., 2018; 
Kersten et al., 2014; Nuebling et al., 2013). 
  Comprehensive Inventory of Mindfulness Experiences (CHIME; (Bergomi, 
Tschacher, & Kupper, 2013, 2015; Appendix K). Based on a review of all published 
mindfulness scales, this 37-item inventory was developed and validated in Germany, 
revealing eight mindfulness subscales:  awareness towards internal experiences 
(“When my mood changes, I notice it right away.”), awareness towards external 
experiences (“I perceive colours and shapes in nature clearly and consciously.”), acting 
with awareness (“I break or spill things out of inattention or because I think of 
something else.”), accepting and non-judgmental orientation (“In the ups and downs 
of life, I am kind to myself.”), decentering and nonreactivity (“When I have distressing 
thoughts or images, I feel calm again relatively soon afterward.”), openness to 
experiences (“I try to stay busy to keep specific thoughts or feelings from coming to 
mind.”), relativity of thoughts (“It is clear to me that my evaluations of situations and 
people can easily change”), insightful understanding (“I cannot help but smile when I 
notice how I sometimes see things as more complicated than they actually are.”). 
Participants can respond on a six-point Likert scale (1= applies fully to 6 = does not 
apply at all.). Cronbach’s alphas values are presented in Table 6. 2. CHIME has been 
used in a variety of studies (Johnson, Burke, Brinkman, & Wade, 2017; Nila, Holt, 
Ditzen, & Aguilar-Raab, 2016; Wittmann et al., 2014). 
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Blood pressure diary measures  
  As mentioned in the previous chapter, state affective rumination was measured 
using the 5-item subscale of the WRRQ (Cropley et al., 2012) as well as state stress 
was assessed by a single-item scale similar to the one developed by Elo, Leppänen, & 
Jahkola, (2003). On workdays, rumination was assessed at four occasions per day, on 
leisure days, rumination was assessed only once (in the evening). Stress was measured 
on six occasions during workdays and on three occasions on leisure days. In addition, 
blood pressure readings were taken six times during workdays and three times during 
leisure days. Further details regarding the structure and contents of the blood pressure 
diaries can be found in the previous chapter.  
 
Control variables 
  According to previous research, there are several variables which can influence 
work-related rumination, stress measures and blood pressure readings: age (Robinette 
& Charles, 2016; Sütterlin, Paap, Babic, Kübler, & Vögele, 2012), gender (Wendsche 
& Lohmann-Haislah, 2017), BMI (Linderman et al., 2018), children at home (Haun & 
Dormann, 2012), educational level (Lunau, Siegrist, Dragano, & Wahrendorf, 2015), 
hours worked per week (Bannai & Tamakoshi, 2014; Lee, Suh, Kim, & Park, 2017), 
work pattern (shift vs. no shift) (Bannai & Tamakoshi, 2014), professional status 
(Chan, Lai, Ko, & Boey, 2000), quantitative demands, as assessed by the subscale from 
COPSOQ (Elfering et al., 2017), and influence at work as measured via the subscale 
from COPSOQ (Nuebling et al., 2013). Control variables which were significantly 
associated with the dependent variables were accounted for in subsequent analyses.  
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Table 6. 2  Means (SD) and Cronbach’s alphas: main survey variables 
 Baseline (T1) Post-intervention (T2) 
M (SD) M (SD) 
      
Affective rumination α = .87 α = .86 
INT 2.90 (0.97) 2.48 (0.72) 
  WLC 2.49 (0.78) 2.35 (0.79) 
Problem–solving pondering α = .77 α = .82 
INT 3.12 (0.66) 2.74 (0.63) 
  WLC 3.06 (0.72) 2.91 (0.80) 
Detachment α = .77 α = .83 
INT 2.90 (0.73) 3.50 (0.72) 
 WLC 3.10 (0.72) 3.05 (0.75) 
Stress α = .88 α = .84 
INT 3.04 (0.78) 2.78 (0.79) 
  WLC 3.02 (0.73) 3.04 (0.58) 
Cognitive stress α = .79 α = .82 
INT 2.54 (0.72) 2.31 (0.70) 
 WLC 2.41 (0.73) 2.46 (0.68) 
Somatic stress α = .69 α = .72 
INT 2.22 (0.73) 2.01 (0.63) 
  WLC 2.08 (0.78) 2.30 (0.80) 
IA α = .79 α = .80 
INT 4.07 (0.96) 4.28 (1.02) 
 WLC 4.17 (0.72) 4.26 (0.64) 
EA α = .91 α = .85 
INT 3.74 (1.39) 4.21 (0.13) 
  WLC 4.23 (1.12) 4.42 (0.87) 
AW α = .57 α = .57 
 INT 4.09 (0.67) 4.10 (0.80) 
 WLC 4.14 (0.74) 4.15 (0.73) 
OE α = .60 α = .49 
 INT 3.63 (0.86) 3.65 (0.69) 
  WLC 3.48 (0.77) 3.46 (0.80) 
AC α = .84 α = .83 
 INT 3.27 (1.15) 3.51 (0.95) 
 WLC 3.17 (0.88) 3.33 (0.95) 
NR α = .79 α = .82 
 INT 3.26 (0.88) 3.73 (0.81) 
  WLC 3.37 (0.69) 3.56 (0.73) 
IU α = .66 α = .82 
 INT 3.63 (0.90) 4.09 (0.87) 
 WLC 3.70 (0.74) 3.92 (0.84) 
RT α = .63 α = .71 
 INT 3.88 (0.76) 4.10 (0.82) 
 WLC 3.89 (0.76) 4.04 (0.60) 
 
INT = intervention group; WLC = waitlist control group; IA = awareness towards internal 
experiences; EA = awareness towards external experiences; AW = acting with awareness; OE = 
openness to experiences; AC = accepting and non-judgemental orientation; NR = decentering and 
nonreactivity; IU = insightful understanding; RT = relativity of thoughts 
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Table 6. 3  Correlations, Zskewness and Zkurtosis scores of main study variables 
 
**p < .01; *p < .05; T1 = Screening survey / time 1; T2 = post-intervention / time 2; Zskew = skewness/SE skewness; Zkurt = kurtosis/SE kurtosis; AF = 
affective rumination; PSP = problem-solving pondering; DE = detachment; cogstress = cognitive stress; somstress = somatic stress 
 
  
ID Variable Zskew Zkurt 1 2 3 4 5 6 7 8 9 10 11 12 
                
1 T1 AF 1.06 -0.02 1            
2 T2 AF -0.38 -0.83 .70** 1           
3 T1 PSP 0.31 1.65 .41** .34** 1          
4 T2 PSP -1.08 -0.58 .34** .52** .67** 1         
5 T1 DE -0.81 -0.56 -.63** -.45** -.55** -.30* 1        
6 T2 DE 0.2 -0.98 -.36** -.53** -.31* -.55** .42** 1       
7 T1 stress -0.78 0.27 .49** .31* 0.22 0.1 -.59** -0.2 1      
8 T2 stress -2.25 0.48 .34** .52** .33** .35** -.41** -.48** .43** 1     
9 T1 cogstress 0.87 -0.16 .30* .31* 0.19 0.08 -.37** -0.10 .59** .33* 1    
10 T2 cogstress -0.05 0.12 .39** .56** .37** .42** -.33* -.42** .41** .68** .65** 1   
11 T1 somstress 1.13 -0.51 0.13 0.01 -0.08 -0.21 -0.19 0.07 .47** 0.24 .51** 0.21 1  
12 T2 somstress 1.2 -1.23 0.08 0.23 0.05 0.09 -0.24 -0.23 .30* .55* .34** .35** .65** 1 
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Table 6. 4  Correlations, Zskewness and Zkurtosis scores of mindfulness variables 
ID Variable Zskew Zkurt 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
                    
1 T1 IA -0.66 0.58 1                
2 T2 IA 0.7 -0.72 .60** 1               
3 T1 EA -1.33 -0.9 .59** .51** 1              
4 T2 EA -1.51 1.17 .54** .65** .77** 1             
5 T1 AW 0.91 -0.22 .26* 0.15 0.07 0.04 1            
6 T2 AW 0.49 -1.34 0.2 .42** 0.17 0.2 .62** 1           
7 T1 OE -0.16 -0.78 0.2 0.22 0.16 0.18 .27* 0.2 1          
8 T2 OE 0.37 -0.87 -0.14 0.03 -0.1 -0.07 .31* .32* 0.44 1         
9 T1 AC -0.15 0.28 0.24 0.18 0.2 0.16 0.09 -0.1 .42** 0.25 1        
10 T2 AC 0.34 -0.16 0.1 .32* 0.15 0.15 0.05 0.16 .36** .46** .75** 1       
11 T1 NR  -0.01 -0.34 .40** .34** .31* 0.16 .27* 0.19 0.22 0.11 .56** .45** 1      
12 T2 NR -0.63 0.53 0.2 .45** 0.14 0.2 .28* .42** .28* .28* .51** .60** .64** 1     
13 T1 IU 0.26 1.15 .37** .35** .26* 0.16 0.19 0.15 0.13 -0.1 .35** .28* .52** .30* 1    
14 T2 IU 0.37 -0.47 0.1 .50** .30* .30* 0.01 0.07 0.09 0.05 0.26 .41** .36** .45** .52** 1   
15 T1 RT 1.68 0.57 .38** .35** .35** 0.22 0.24 .35** 0.23 0.01 .32* .31* .52** .43** .60** 0.24 1  
16 T2 RT 0.14 -0.69 .28* .48** .31* .37** 0.19 0.2 .34** 0.11 .32* .36** .46** .62** .33* .60** .50** 1 
 
**p < .01; *p < .05; T1 = Screening survey / time 1; T2 = post-intervention / time 2; Zskew = skewness/SE skewness; Zkurt = kurtosis/SE kurtosis; IA = 
awareness towards internal experiences; EA = awareness towards external experiences; AW = acting with awareness; OE = openness to experiences; AC = 
accepting and non-judgemental orientation; NR = decentering and nonreactivity; IU = insightful understanding; RT = relativity of thoughts 
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6.2.8 Data collection 
  Data were collected via online surveys and paper-based blood pressure diaries 
which were input by hand by the researcher (approximately 700 data points per 
participant). Participants were asked to fill in an online screening survey (T1) and to 
keep two sets of paper-based blood pressure dairies (T1 & T2), each one over four 
days (two workdays followed by two leisure days). Blood pressure diaries were mainly 
returned in person to the researcher and where not possible, returned via post. Overall, 
there were three rounds of data collection over a period of three years.  
 
6.2.9 Analytic strategy 
  First, data were assessed regarding the assumption of normality (Field, 2018). 
Blood pressure readings were screened according to recommendations outlined by 
Berardi, Chau, Chanudet, Vilar, & Larroque (1992). Further, data were visually 
examined by means of histograms and boxplots as well as z-scores for each survey 
measure (Field, 2018). SPSS version 25 (IBM, 2018) was employed for data analyses.  
 Correlational analyses were conducted to assess the associations among the 
dependent variables as a prerequisite for running MANCOVAs. See Table 6. 3 and 
Table 6. 4 for further details. With the aim of exploring the effect of mindfulness 
practice on work-related rumination, stress and blood pressure readings, MANCOVA 
analyses were carried out. Dependent variables included affective rumination, 
problem-solving pondering, detachment, stress, cognitive stress, and somatic stress. 
Group (Intervention vs. waitlist control group) was entered as an independent factor. 
Analyses were adjusted for control variables. Where significant effects are found, 
subsequent individual ANOVAs were carried out. Bonferroni correction procedure 
was applied to address type 1 error.  
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6.3 Results 
6.3.1 Control variables  
  There were no significant associations between age, gender, children, 
educational level, hours worked per week and work-related rumination subscales. 
Therefore, the following control variables were included: work pattern (shift vs. no 
shift), professional group, quantitative demands (COPSOQ) and influence at work 
(COPSOQ). There were significant associations between control variables and blood 
pressure readings. Therefore, all control variables were included in this analysis.  
 
6.3.2 Exploring the impact of mindfulness practice on main survey 
variables (HI & H2) 
   Participants in the intervention group meditated on average for 110.86 minutes 
(range: 0 – 616 minutes) over the course of four weeks, indicating a weekly average 
time of 27.71 minutes; high ruminators within the intervention group meditated 
slightly less - on average for 105.40 minutes (range: 0 – 540), indicating a weekly 
average time of 26.35 minutes. Participants’ reported average meditation time was 
below the recommended meditation time of 90 minutes per week. 
  A MANCOVA analysis was run to test the impact of group membership 
(mindfulness intervention group vs. waitlist control group) on the outcome variables: 
affective rumination, problem-solving pondering, detachment, stress, cognitive stress 
and somatic stress assessed at T2. T1 scores of these variables and control variables 
(work pattern, professional group, quantitative demands and influence at work) were 
entered as covariates. Group (intervention group vs. waitlist control group) was used 
as fixed factor.  
  The assumption regarding the equality of covariance matrices was met, Box’s 
M = 28.24, F = 1.20, p = .24. Looking at Pillai’s trace, there was a significant effect of 
group membership on the dependent variables, V = 0.28, F(6, 44) = 2.83, p = .02. 
Levene’s test results of equality of error variances for all outcome variables were non-
significant, implying robust multivariate test statistics. Several ANCOVAs were 
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carried out in order to test the effect of the mindfulness intervention on each of the 
dependent variables. A Bonferroni correction was applied to control for type 1 error. 
The adjusted significance value was .0083. 
   Results from ANCOVA analyses showed that Levene’s F test was non-
significant for all six dependent variables, therefore the assumption of homogeneity of 
variance was met: affective rumination (F(1,59) = 0.89, p = .35), problem solving 
pondering (F(1,59) = 1.52, p = .22), detachment (F(1,59) = 0.01, p = .94), stress 
(F(1,59) = 2.09, p = .15), cognitive stress (F(1,59) = 0.50, p = .48), and somatic stress 
(F(1,59) = 1.67, p = .20). 
  T1 scores of dependent variables and control variables (work pattern, 
professional group, quantitative demands and influence at work) were entered as 
covariates. Group (intervention group vs. waitlist control group) was used as fixed 
factor. There was no significant effect of group membership on participants’ generic 
stress scores, F(1, 54) = 4.78, p = .03., nor on cognitive stress scores, F(1, 54) = 5.20, 
p = .03. However, there was a significant effect of group membership on somatic stress 
scores, F(1, 54) = 8.08, p = .006, ƞp2 = 0.13. Participants practicing mindfulness (M = 
2.01) yielded significantly lower scores on somatic stress symptoms when compared 
to those in the waitlist control group (M = 2.30) at T2. 
  Further, there was no significant effect of group membership on affective 
rumination scores, F(1, 54) = 2.27, p = .137, and no significant effect of group 
membership on problem-solving pondering, F(1, 54) = 4.31, p = .04, after adjusting 
for type 1 error. However, there was a significant effect of group membership on 
detachment, F(1, 54) = 12.66, p = .001, ƞp2 = 0.19. Participants in the mindfulness 
intervention group had significantly higher scores on detachment (M = 3.50) when 
compared to those participants in the waitlist control group (M = 3.05) at T2. 
 
6.3.3 Analysis of mindfulness variables (H3) 
   A MANCOVA was run with T2 scales of the CHIME questionnaire dependent 
variables: awareness towards internal experiences, awareness towards external 
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experiences, acting with awareness, accepting and non-judgemental orientation, 
decentring and nonreactivity, openness to experience, relativity of thoughts and 
insightful understanding; T1 scores of these scales were entered as covariates; group 
membership (INT vs. WLC) was entered as fixed factor. The assumption of equality 
of covariance matrices has been met, Box’s M = 47.11, F = 1.10, p = .31. Using Pillai’s 
trace, there was no significant effect of group membership on the dependent variables, 
V = 0.06, F(8, 41) = 0.35, p = .94. Levene’s test results of equality of error variances 
for all outcome variables were non-significant, indicating robust multivariate test 
statistics. 
 
6.3.4 Analysis of blood pressure readings (H4) 
 A MANCOVA analysis was carried out with T2 scales for systolic blood 
pressure, diastolic blood pressure and heart rate for both workdays as dependent 
variables; T1 scores of these scales and control variables (age, gender, BMI) were 
entered as covariates; Group membership (INT vs. WLC) was entered as fixed factor. 
The assumption of equality of covariance matrices was not met, Box´s M =119.03, F 
= 4.82, p < .001; Results revealed no significant effect of group membership on blood 
pressure and heart rate on both workdays, Pillai’s trace V = 0.13, F(6,31)= 0.76, p =.61. 
Table 6. 5 presents the values for the blood pressure readings.  
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 Table 6. 5  Means and standard deviations: blood pressure readings 
 Baseline (T1) Post-intervention (T2) 
M (SD) M (SD) 
    
WD1 systolic BP   
 INT 127.04 (15.66) 126.16 (16.60) 
  WLC 125.92 (10.24) 123.44 (9.20) 
WD1 diastolic BP     
 INT 80.34 (9.76) 83.42 (17.86) 
  WLC 80.12 (8.18) 78.30 (6.39) 
WD1 heart rate     
 INT 73.20 (8.60) 74.16 (8.33) 
  WLC 71.22 (8.75) 72.98 (7.71) 
WD2 systolic BP     
 INT 125.42 (14.20) 125.91 (15.16) 
  WLC 124.10 (9.28) 121.18 (9.62) 
WD2 diastolic BP     
 INT 80.50 (9.23) 79.62 (10.16) 
  WLC 79.47 (8.45) 77.62 (7.22) 
WD2 heart rate     
 INT 73.74 (8.23) 75.29 (8.30) 
  WLC 71.37 (9.14) 74.44 (9.04) 
LD1 systolic BP     
 INT 122.95 (17.24) 123.13 (15.82) 
  WLC 128.54 (39.59) 121.10 (9.06) 
LD1 diastolic BP     
 INT 78.57 (10.24) 78.29 (8.71) 
  WLC 78.62 (8.71) 77.14 (7.33) 
LD1 heart rate     
 INT 75.00 (8.22) 74.62 (6.85) 
 WLC 71.12 (9.30) 74.83 (10.94) 
LD2 systolic BP     
 INT 128.09 (30.61) 123.73 (15.03) 
  WLC 121.88 (13.03) 119.96 (10.06) 
LD2 diastolic BP     
 INT 77.73 (9.56) 79.37 (8.83) 
 WLC 76.92 (9.89) 76.08 (7.52) 
LD2 heart rate     
 INT 73.07 (7.72) 75.58 (8.12) 
 WLC 69.56 (9.19) 72.81 (10.46) 
 
INT = intervention group; WLC = waitlist control group; WD1 = workday one, WD2 = workday two, 
LD1 = leisure day one, LD2 = leisure day two, BP = blood pressure 
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 A further MANCOVA was conducted with T2 scores for systolic blood 
pressure, diastolic blood pressure and heart rate on both leisure days as dependent 
variables; T1 scores of these scales and control variables (age, gender, BMI) were 
inserted as covariates; Group membership (INT vs. WLC) was entered as fixed factor. 
Results showed a violation of the assumption of equality of covariance matrices, Box´s 
M = 54.41, F = 2.23, p = .001; There was no significant effect of group membership 
on blood pressure and heart rate on both leisure days, Pillai’s trace V = 0.15, F(6,33)= 
0.95, p =.475. 
 
6.4 Discussion 
  The purpose of the present study was to investigate the impact of a four-week 
mobile app-based mindfulness meditation intervention on employees’ ability to 
unwind from work, stress, blood pressure and heart rate. The anticipated research 
hypotheses were only partially supported. The first hypotheses stated a significant 
reduction in stress, cognitive stress and somatic stress symptoms in those employees 
allocated to the intervention group compared to those not meditating. Findings 
revealed a significant difference between pre-and post-intervention on somatic stress 
symptoms only, with individuals from the intervention group exhibiting significantly 
fewer somatic stress symptoms following practicing mindfulness than those in the 
waitlist control group. The second hypotheses posited that mindfulness training can 
significantly decrease affective work-related rumination, problem solving pondering, 
and significantly increase detachment in intervention group participants comparable 
to waitlist control participants. Results showed a significant rise in psychological 
detachment from work in individuals allocated to the mindfulness group compared to 
those participants not meditating. Thirdly, it was anticipated that participants 
practicing mindfulness would yield significantly higher scores on the mindfulness 
                                                 
5 Data were also analysed including high ruminators only. However, the overall pattern of the current 
results did not significantly change; Wilks’ λ = 0.74, F(6,6)= 0.36, p =.882 (workdays; N = 22); 
Wilks’ λ = 0.38, F(6,5)= 1.36, p =.377(leisure days; N =21) 
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subscales than those participants in the waitlist control group. Although increases in 
scores could be observed over time, there was no significant main effect of group 
membership (intervention vs. control group) on all mindfulness subscales. The last 
hypothesis predicted that individuals in the intervention group would present 
significantly lower blood pressure and heart rate ratings relative to those in the waitlist 
control group. Yet, there was no significant main effect of group membership 
(intervention vs. control group) on blood pressure and heart rate. 
  Findings regarding the decline in somatic stress symptoms following 
mindfulness practice, are consistent with those from previous literature. A vast 
majority of studies have investigated the impact of mindfulness-based stress reduction 
on somatic health complaints and chronic illnesses (Bazarko, Cate, Azocar, & 
Kreitzer, 2013; Grossman, Niemann, Schmidt, & Walach, 2004; Merkes, 2010; 
Rosenzweig et al., 2010; Versluis, Verkuil, Spinhoven, & Brosschot, 2018). For 
instance, Żołnierczyk-Zreda et al. (2016) assessed the effectiveness of a mindfulness-
based stress reduction programme for middle managers. The contents of the 
intervention was based on guidelines proposed by Kabat-Zinn (1990) and comprised 
eight weekly three hour group sessions, delivered by a qualified mindfulness trainer. 
Among other scales, an occupational stress indicator was used specifically assessing 
stress experienced by managers. Additionally, a health questionnaire containing 30 
somatic symptoms, i.e. headache, stomach pain, palpitation, insomnia, was completed 
by the participants. The health questionnaire was further split into two categories: 
frequency of somatic complaints and intensity of somatic complaints. Findings 
demonstrated a significant decrease in work-related stress, negative affect, and 
sickness absence levels, and in intensity of somatic complaints when compared to 
controls. Moreover, employees in the intervention group experienced higher levels of 
self-esteem and positive affect when compared to control participants. The present 
study in contrast was shorter involving only four weeks of mindfulness training based 
on a mobile-app without any guidance by a trained instructor. In keeping with present 
findings, mindfulness practice appears to diminish individuals’ somatic health 
symptoms, promoting beneficial health outcomes. 
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 Mindfulness practice may be able to influence individuals’ somatic health in 
several ways. For those somatic symptoms whereby pain is an underlying denominator 
(i.e. headache, muscle ache, stomach ache), it has been postulated that mindfulness 
exerts an effect on pain perception and processing (Zeidan, Grant, Brown, McHaffie, 
& Coghill, 2012). More specifically, it has been shown that taking on a mindful 
attitude of focussing on the present moment non-judgmentally can alter pain appraisal 
(Brown & Jones, 2010). Individuals with experience in mindfulness meditation were 
found to have reduced scores on negative appraisal and anticipation of a forthcoming 
experimentally-induced pain stimulus. In addition, the pain stimulus was perceived as 
less unpleasant in experienced meditators as opposed to individuals without any 
previous meditation experience. Moreover, a brain area being associated with chronic 
pain (Vogt, 2016) has exhibited lower activity in meditators when compared to 
controls (Brown & Jones, 2010). Thus, findings from both subjectively perceived and 
neurological imaging studies support a beneficial impact of mindfulness meditation on 
somatic health outcomes.  
  Although somatic stress symptoms were found to be reduced in participants 
undergoing the mindfulness intervention, there were no effects on individuals’ stress 
and cognitive stress which contradicts previous empirical evidence (Champion et al., 
2018; Janssen et al., 2018; Lacerda et al., 2018; Żołnierczyk-Zreda et al., 2016). A 
systematic review on the impact of face-to-face mindfulness-based stress reduction on 
employees’ mental health revealed that all but one of the nine studies considering 
stress, showed a significant reduction in stress levels in employees allocated to the 
mindfulness treatment group as compared to control participants (Janssen et al., 2018). 
Most studies assessed stress by means of the Perceived Stress Scale (Cohen, Kamarck, 
& Mermelstein, 1983). The current study employed the COPSOQ (Pejtersen et al., 
2010) subscales on stress, cognitive and somatic stress because at the time of study 
commencement, the perceived stress scale had not yet been validated in German (Klein 
et al., 2016). In addition, the COPSOQ subscales were short and easy to administer 
which further reduced the burden on the participants. Moreover, two of the reviewed 
studies specifically included occupational stress measures which were also found to 
be decreased following mindfulness practice (Janssen et al., 2018).  
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  Apart from generic stress, cognitive stress symptoms were also not affected by 
mindfulness practice in the current study, opposing earlier research findings 
(Chambers et al., 2008; Chiesa et al., 2011; Jha, Krompinger, & Baime, 2007; Tang et 
al., 2012). The present cognitive stress symptoms involve problems concentrating, 
difficulties thinking clearly, difficulties remembering, and difficulties in taking 
decisions. Chiesa et al. (2011) carried out a systematic review regarding the effect of 
mindfulness training on cognitive functions. Results demonstrated that the effects were 
dependent upon the different phases of mindfulness meditation training. Accordingly, 
early phases of mindfulness meditation were found to be correlated with significant 
enhancements in executive and selective attention in meditators relative to controls 
(Chiesa et al., 2011). Indeed, mindfulness training emphasises the promotion of 
focused attention early on; whereas later phases aim to improve one’s ability to be 
open and non-judgmental when monitoring perceived experiences and stimuli (Brown 
et al., 2007; Didonna, 2009). In the later training phase, mindfulness meditation has 
been associated with advancements in sustained attention in those individuals who 
practice mindfulness as compared to controls (Chiesa et al., 2011).  
  Additional evidence on a relationship between mindfulness practice and 
improvements in cognitive capabilities, derive from neuropsychological studies 
observing functional and structural neurological differences between meditating 
individuals and those without any prior experience in mindfulness meditation (Moore, 
Gruber, Derose, & Malinowski, 2012; Tang et al., 2015). The discrepancy between 
present and past findings in stress scales may be accountable to differences in research 
design and measures. Whereas the majority of former studies employed a longer 
intervention interval (i.e. 8 weeks), the present study asked participants to meditate for 
only four weeks. The favourable effects of meditation may depend on several practice 
variables such as the overall or daily length of training, frequency or lifetime 
mindfulness practice length (Cebolla et al., 2017; Chan & Woollacott, 2007; Jha, 
Stanley, Kiyonaga, Wong, & Gelfand, 2010; Soler et al., 2014). In sum, it appears that 
methodological deviations regarding study design and the assessment of stress may be 
partially attributable to the present null findings regarding the effect of mindfulness 
practice on stress and cognitive stress symptoms.  
 172 
  The second hypotheses stated that mindfulness training can significantly 
decrease work-related rumination (affective rumination and problem-solving 
pondering), and significantly increase detachment in individuals practicing 
mindfulness relative to waitlist controls. Results indicated a significant rise in 
detachment following the intervention compared to those participants not meditating. 
There was no significant effect of mindfulness meditation practice on affective 
rumination and problem-solving pondering. In accordance with previous literature, 
mindfulness has been associated with an increase in psychological detachment from 
work (Hülsheger, Feinholdt, & Nübold, 2015; Hülsheger et al., 2014; Wiley, 
Hülsheger, Walkowiak, & Thommes, 2018). This beneficial effect of mindfulness on 
psychological detachment might be facilitated by means of improvements in self-
regulation regarding physiological, behavioural, psychological and attentional 
processes (Brown et al., 2007; Glomb, Duffy, Bono, & Yang, 2011; Jha et al., 2007; 
Jordan et al., 2014; Querstret, Cropley, & Fife-Schaw, 2018).  
  In consonance with the stressor-detachment model (Sonnentag & Fritz, 2015), 
it has been proposed that the relationship between job stressors and psychological 
detachment can be moderated, among other variables, by attentional processes which 
affect individuals’ appraisal of the job stressor and subsequently its impact on 
psychological detachment. Psychological detachment itself is seen as a mediator 
between job stressors and impaired wellbeing (for more details on the stressor-
detachment model, see chapter 2). Attentional processes can be influenced by 
mindfulness practice whereby individuals learn to be open to arising thoughts and 
emotions without judging them and to be able to distance themselves from negative 
emotional reactions (Bishop et al., 2004), thus fostering a more objective or positive 
appraisal of work-related stressors and demands. A recent study has suggested a 
buffering effect of mindfulness experienced at work and at home between job demands 
and psychological detachment from work (Haun, Nübold, & Bauer, 2018). As a result, 
the current findings support both theoretical underpinnings and applied research 
concerning the beneficial impact of mindfulness meditation practice on psychological 
detachment from work.  
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  An overlapping concept to psychological detachment from work relates to 
affective work-related rumination. Present analyses did not find a significant effect of 
mindfulness training on participants’ ability to unwind from work. These findings are 
at odds to former research proposing a significant reduction of rumination in response 
to mindfulness practice (Campbell et al., 2012; Chambers et al., 2008; Chiesa & 
Serretti, 2009; Querstret et al., 2017; Ramel, Goldin, Carmona, & Mcquaid, 2004). 
Most recently, Querstret et al. (2017) carried out a randomised waitlist control trail 
assessing the effect of a mindfulness intervention on fatigue, sleep quality and work-
related rumination in healthy participants. The mindfulness training was online, 
assisted by two instructors over a period of four weeks. Findings revealed a significant 
reduction in fatigue, affective rumination and problem-solving pondering.  
  The divergence in findings might relate to methodological differences. 
Although Querstret et al. (2017)’s mindfulness training was also over a four-week 
period, they used a distinctive modality of its delivery. While it was online, it was 
guided by instructors and successive practice exercises for the next week were only 
unlocked once participants had completed all previous sessions. In the present study, 
participants were only told to meditate for at least 1.5 hours per week; they were free 
to choose mediation frequency and length at each meditation practice. It has been 
recommended to employ simple and easy implementable study designs in order to 
increase participants’ adherence (Bender, Milgrom, & Apter, 2003). Nevertheless, the 
present design might have been too flexible and open. This may also be reflected in 
the low overall meditation time, while mindfulness practice exercises in Querstret et 
al. (2017) required participants to train for at least 20-30 minutes per day. 
Correspondingly, Soler et al. (2014) advocated that mindfulness skills have been 
positively correlated with lifetime practice and frequency of practice (not with 
meditation type or session length). Since Querstret et al. (2017)’s participants were 
asked to meditate every day during the four week period, it might be possible that 
participants in the current study did not practice sufficiently for a considerable 
improvement in mindfulness skills to occur, which in turn may have attenuated their 
rumination and problem-solving levels. Moreover, unlike the present study, Querstret 
et al. (2017) included mindfulness practices other than breathing exercises, such as 
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mindful movements and mindful eating. Therefore, dissimilar delivery modes of the 
mindfulness practice sessions may be responsible for the present outcomes. 
  Another possible explanation for the present null findings regarding affective 
rumination and problem-solving pondering may come from results connected to the 
third hypothesis. There was no significant effect of mindfulness training on all eight 
mindfulness subscales: awareness towards internal experiences, awareness towards 
external, acting with awareness, accepting and non-judgmental orientation, 
decentering and nonreactivity, openness to experiences, relativity of thoughts, 
insightful understanding. Contrasting to these findings, Querstret et al. (2017) 
suggested a significant effect of mindfulness intervention on describing, non-judging 
and acting with awareness with large effect sizes for non-judging and acting with 
awareness, and a small effect size for describing. Thus, meditators exhibited 
significantly higher levels of describing, non-judging and acting with awareness when 
compared to controls. Further analyses revealed that acting with awareness served as 
a significant mediator for the impact of mindfulness practice on affective rumination. 
As there was no significant effect of intervention on mindfulness variables in the 
present study, it can be assumed that the necessary changes in attention and self-
regulation associated with mindfulness practice would have not been developed to a 
certain degree or level to be evident.  
  This might also account for the results concerning blood pressure and heart 
rate. Present results revealed no significant effect of mindfulness intervention on blood 
pressure and heart rate immediate post-intervention on both workdays and leisure days. 
In opposition to these findings, previous studies have indicated a significant effect of 
mindfulness meditation on blood pressure and heart rate readings (Bostock et al., 2019; 
Carlson, Speca, Faris, & Patel, 2007; Chen, Yang, Wang, & Zhang, 2013; Goldstein, 
Josephson, Xie, & Hughes, 2012; Lindsay, Young, et al., 2018; Ivan Nyklíček, 
Mommersteeg, Van Beugen, Ramakers, & Van Boxtel, 2013). Perseverative cognition 
has been associated with changes in physiological activity, such as increased systolic 
and diastolic blood pressure, heart rate, cortisol, and decreased heart rate variability 
(Ottaviani et al., 2016). Similarly, the perseverative cognition hypotheses proposed 
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that ruminative thinking prolongs bodily responses to acute stress by means of 
recurrent mental representations of the stressor in its absence, consequently leading to 
enhanced activation of multiple systems, such as cardiovascular processes (Brosschot 
et al., 2006). Yet, present results did not demonstrate an effect of mindfulness training 
on participants’ mindfulness levels, thus precluding a possible reduction in blood 
pressure and heart rate.  
 
6.4.1 Limitations, strengths and implications  
  The current study results are subject to several shortcomings. First, the low 
adherence to mindfulness practice in participants in the intervention group might be 
responsible for the previously discussed null findings. Adherence should be promoted 
in future studies by means of i.e., regular incentives, sending out reminders more 
frequently, providing more detailed instructions, and monitoring participants on their 
progress (i.e. by remotely accessing their individual statistics on mindfulness practice). 
Moreover, data collection relied solely on self-report measures, including 
questionnaires and blood pressure readings possibly introducing common method bias 
(Podsakoff et al., 2003). This issue was addressed by employing several methods. For 
instance, the questionnaires administered varied in response-scale length and direction 
(i.e. reversely worded items). Moreover, the last five readings of the blood pressure 
monitors were checked against those values provided by the participants (unless they 
were deleted by the participants). All questionnaires used have been validated in 
previous studies. In order to reduce social desirability, participants were assured 
regarding data confidentiality. In addition, participants were told at the start of the 
study, that there are no right or wrong answers to the questionnaires, and also to be 
honest when indicating their responses both in questionnaires and in readings derived 
from blood pressure monitors. Future studies might also want to include measures of 
social desirability (Lambert, Arbuckle, & Holden, 2016).  
  Further limitations relate to the participant cohort. The present study focused 
on hospital employees. Even though employees from across all departments were 
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invited to take part in the study, almost half of the participants (44 %) were engaged 
in a clinical role, of which nursing was the most frequent professional role. Hence, 
external validity of the present findings might be constrained. Moreover, two of the 
three German hospitals were undergoing restructuring processes for financial purposes 
during the recruitment and intervention period as stated via personal communications 
between the researcher and participants and hospital directors, as well as via local 
media reports (Rudoplhi, 2017; Zahner & Hägele, 2016). Past research has suggested 
negative effects of downsizing on employee’s wellbeing, such as an increase in 
burnout, greater emotional exhaustion and absenteeism as well as poorer health (Burke 
& Greenglass, 2000; Nordang, Hall-Lord, & Farup, 2010). Despite being told that their 
participation would not negatively affect their working agreement, employees were 
perhaps unable to fully commit to the suggested meditation instructions as they were 
exhausted and worried regarding their current working conditions and professional 
prospects. Future researchers could account for these confounding effects by including 
measures of restructuring and downsizing.  
  Notwithstanding these limitations, the present study holds several strengths. To 
the best of the researcher’s knowledge, this was the first study examining the impact 
of a four-week mobile app-based mindfulness intervention on work-related 
rumination. A similar study design derives from Querstret et al. (2017) who 
investigated the effect of an online-based and instructor-led mindfulness intervention 
on work-related rumination, sleep and fatigue. Unlike this study, the current research 
used a mobile-based approach to help people unwind from work. Findings add to the 
emerging literature on the effectiveness of mobile app-based interventions on 
employee health (Chittaro & Vianello, 2016; Crandall, Cheung, Young, & Hooper, 
2019; Mcguane, 2017; Van Emmerik et al., 2018). Although there was no significant 
increase in mindfulness scores in those participants who completed the mindfulness 
training, it is remarkable to note that the present intervention did exert an effect on 
somatic health symptoms and psychological detachment from work. Additionally, the 
average meditation time was very low compared to previously presented studies. Thus, 
findings indicate that even a small-effort meditation practice appears to show a 
significant improvement in somatic symptoms as well as in psychological detachment 
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from work. Moreover, it also challenges the requirement of traditional schools of 
meditation (Kabat-Zinn, 1990, 1994) to employ a face-to-face or group sessions design 
in order for a beneficial effect to occur. Moreover, the current study employed a robust 
design including a waitlist condition and an intervention condition. Furthermore, the 
observed attrition rates during the intervention and waiting period were low, implying 
an easy applicability of this type of mindfulness training. Participants were flexible 
when and for how long they wanted to meditate at a chosen point in time.  
  Practical implications can be drawn from the present findings. From an 
employer’s point of view, this is a low-cost intervention that can easily be administered 
and offered to a variety and large number of employees who have access to a smart 
phone or tablet. Individuals could be motivated in engaging in this mindfulness 
training by means of incentives or vouchers which they can use or redeem in their 
leisure time e.g. shopping, exercise programmes etc. According to the Office for 
National Statistics 2016 (Comer, 2017), major reasons for sickness absence were 
minor illnesses, musculoskeletal problems, other (i.e. diabetes, accidents, infectious 
disease etc.) and mental health (stress, depression and anxiety). When divided by 
groups, employees working in the public sector, workers in organisations with 500 or 
more employees, and employees in leisure, caring, elementary, and other service 
occupations showed higher sickness absence rates. Especially in the context of the 
health care sector, staff shortage is status quo and staff retention as well as recruitment 
is vital to keep pace with the current demand (Buchan, Charlesworth, Gershlick, & 
Seccombe, 2019). Hence, it is of high importance to promote workplace health 
interventions in order to reduce sickness absence. This can be achieved by providing 
simple intervention strategies, such as a mobile phone-based mindfulness practice app.  
  From an employee’s point of view, findings highlight the effectiveness of a 
low-effort intervention method in order to mitigate somatic stress symptoms and to 
improve psychological detachment from work, subsequently facilitating recovery. 
Even though employees might face challenging work situations which cannot be 
altered by external circumstances or responsible staff, they will be equipped with a 
new coping tool – namely mindfulness – which will enable them to deal with stressors 
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more effectively, thus exerting a buffering effect between stressors and psychological 
detachment (Haun et al., 2018; Sonnentag & Fritz, 2015). During personal 
communications between the researcher and the participants at the end of the study 
period, employees reported to feel less stressed and more confident to manage future 
work-related obstacles and stressors. Therefore, implementing a low-cost and low-
effort mindfulness training programme entails beneficial implications for both 
employers and employees.  
 
6.5 Conclusions 
  The present study demonstrated the effectiveness of a four-week mobile app-
based mindfulness meditation intervention for improving psychological detachment 
from work and somatic stress symptoms in employees. There was no effect of 
intervention on mindfulness facets, work-related rumination and cardiovascular 
measures (blood pressure and heart rate). Findings provide support for previous 
empirical evidence proposing a beneficial role of mindfulness in alleviating stress 
symptoms and fostering psychological detachment from work. The implementation of 
this mindfulness training possesses advantages for both employees and employers.  
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7 General discussion 
   
7.1 Summary of results 
  The present thesis aimed to explore the association between affective work-
related rumination and three modifiable cardiovascular risk factors: diet, blood lipids 
and blood pressure. Four studies were carried out to investigate these correlations as 
well as the impact of a four-week mobile app-based mindfulness intervention on 
affective work-related rumination, stress and blood pressure.  
 Findings from the first study revealed a positive correlation between affective 
rumination and emotional eating. The more participants engaged in ruminative 
thinking, the more likely they were to eat food with the intention to reduce their current 
stress levels. Moreover, high affective ruminators consumed significantly more sugar, 
saturated and monounsaturated fats as opposed to low affective ruminators. These 
differences were found only during weekdays, not on the weekend. This suggests that 
high affective ruminators appear to compensate work-related stress during the week 
by choosing a diet high in sugar and fat which may subsequently change blood lipid 
levels, thus accelerating atherosclerotic processes involved in CVD. Therefore, 
affective rumination seems to play a role in altering the behavioural pathway between 
stress and CVD risk. 
  Apart from this behavioural pathway, affective rumination has been associated 
with direct physiological stress responses as demonstrated in study 2 and 3. Study 2 
showed that affective rumination was significantly and positively correlated with 
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stress measures (generic, cognitive and somatic stress) and with HDL cholesterol. The 
higher participants’ stress symptoms, the higher the likelihood for them to engage in 
affective rumination. Furthermore, high affective ruminators presented significantly 
higher levels of HDL cholesterol compared to low affective ruminators. Despite the 
inconsistent empirical evidence regarding the function of HDL cholesterol in CVD, 
affective rumination appeared to be associated with mechanisms implicated in 
individuals’ blood lipid metabolism.  
 The third study presented conflicting findings when compared to previous 
studies. There were significant and negative correlations between (prospective) state 
affective rumination and systolic blood pressure and heart rate on workdays. 
Prospective state affective rumination was assessed at two points in time before 
participants went to work. It appears that individuals who engage in this future-focused 
rumination style, had significantly lower systolic blood pressure and heart rate. 
However, it was anticipated that individuals who feel tense or frustrated about 
upcoming work events, would exhibit higher physiological responses to stress. Instead, 
participants seem to show reduced physiological activation which might relate to a 
reduced responsiveness to emotions. This study warrants further replication in order 
to obtain more support for these unforeseen findings.  
 The final study investigated the impact of a four-week mobile app-based 
mindfulness meditation intervention on stress, affective work-related rumination and 
cardiovascular measures (blood pressure and heart rate). Results demonstrated a 
significant effect of group membership (intervention vs. waitlist control) on somatic 
stress symptoms and psychological detachment. Individuals who completed the 
mindfulness training reported fewer symptoms of somatic stress (i.e. headache, 
stomach ache) and higher levels of psychological detachment from work compared to 
control participants. There was no effect of group on mindfulness facets, possibly 
accounting for the null findings regarding the impact of the mindfulness intervention 
on affective rumination and cardiovascular measures. Nevertheless, findings provide 
support for previous empirical evidence proposing a beneficial role of mindfulness in 
attenuating stress symptoms and facilitating psychological detachment from work.  
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7.2 Theoretical implications 
  The perseverative cognition hypothesis proposed by Brosschot et al. (2006) 
forms the main theoretical foundation of the current thesis. Accordingly, individuals 
who repetitively think or worry about a certain stressor in the absence of the actual 
stressor can activate their physiological stress responses. Previous studies have 
demonstrated that perseverative cognition is detrimental to one’s recovery process and 
can subsequently lead to ill-health (Clancy et al., 2016; Cropley et al., 2017; Ottaviani 
et al., 2016). More specifically, the present thesis looked at the role of work-related 
affective rumination which can be classified as a subtype of perseverative cognition. 
Affective ruminators think about negative work events or situations during their leisure 
time which can trigger the same physiological responses as when faced with the actual 
stressor. This means that individuals’ resources are further depleted (in line with the 
conservation of resources theory developed by Hobfoll, 1989) and they experience a 
delay to return to a pre-stressor state level (as suggested by the effort-recovery model 
by Meijman and Mulder, 1998). Therefore, it is important to be able to psychologically 
detach form stressors (according to the stressor-detachment model by Sonnentag, 
2010) for resources to be replenished and to yield a pathophysiological pre-stress 
baseline.  
  Affective rumination can interfere individuals’ recovery process which can 
result in various health outcomes (Cropley et al., 2012, 2017; Firoozabadi, 
Uitdewilligen, & Zijlstra, 2018; Querstret & Cropley, 2012). The present thesis 
investigated both indirect (a behavioural pathway via eating behaviour) and direct 
pathways (blood lipids and blood pressure) aiming to find associations between 
affective rumination and three main cardiovascular risk factors (diet, blood lipids and 
blood pressure). 
   Brosschot et al. (2006) provides a framework for assessing the association 
between affective rumination and cardiovascular health. The more individuals engage 
in this repetitive and negative thinking style, the more likely they are to experience 
physiological stress responses regarding blood pressure and blood lipids. These short-
term health outcomes could manifest in long-term changes in blood pressure and blood 
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lipids. Several studies have found evidence for an association between cardiovascular 
reactivity and perseverative cognition (Brosschot et al., 2014; Glynn et al., 2007; 
Johnson, Key, Routledge, Gerin, & Campbell, 2014; McClelland, Jones, & Douglas 
Gregg, 2009; Ottaviani et al., 2015; Radstaak, Geurts, Brosschot, Cillessen, & 
Kompier, 2011). The present thesis demonstrated an association between affective 
rumination and blood lipids, and between affective rumination and blood pressure. 
Affective rumination was significantly and positively associated with HDL (“the good 
cholesterol”). In addition, affective ruminators were significantly more likely to have 
lower systolic blood pressure readings and heart rate on workdays. Although most 
previous literature suggested opposing results (positive associations between 
perseverative cognition and cardiovascular responses; Brosschot et al., 2014; Glynn et 
al., 2007; Johnson et al., 2014; McClelland et al., 2009; Ottaviani et al., 2016), it can 
be argued that the current findings partially support Brosschot et al.’s (2006) 
perseverative cognition hypothesis as affective rumination has been shown to be 
associated with changes in lipid metabolism and blood pressure. Nevertheless, these 
unexpected findings warrant further clarification and validation in future research 
studies.  
   Apart from examining the direct, physiological pathway between affective 
rumination and cardiovascular outcomes (blood lipids, blood pressure and heart rate), 
the indirect, behavioural pathway between affective rumination and nutritional intake 
was explored. Present findings demonstrated that high affective ruminators consumed 
significantly more saturated fat and sugar during the week compared to low affective 
ruminators. Moreover, affective rumination was significantly and positively associated 
with emotional eating, workday total sugar intake and workday saturated fat 
consumption. Based on findings from a systematic review and meta-analysis, Clancy 
et al. (2016) proposed an amendment to the perseverative cognition hypothesis 
developed by Brosschot et al. (2006). Accordingly, perseverative cognition exhibits a 
mediating role between stressors and health behaviours which in turn affects health 
outcomes. Findings from the current thesis support this additional pathway in terms of 
eating behaviour. Participants who were less able to unwind from work, were more 
likely to engage in unhealthy eating behaviours. Thus, in line with the main theoretical 
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concepts (Brosschot et al., 2006; Clancy et al., 2016), affective rumination has been 
associated with both a direct physiological pathway (via blood lipids, blood pressure, 
and heart rate) and an indirect, behavioural pathway (via eating behaviour) aiming  to 
extend current knowledge regarding the relationship between work-related stress and 
cardiovascular health.  
 
7.3 Practical implications and future research 
  The present thesis has shown that a four-week app-based mindfulness 
intervention can be an effective method to reduce stress symptoms and improve 
individuals’ ability to unwind from work. Hospital employees were randomly 
allocated to two groups, an intervention group and a waitlist control group. Although 
the weekly average meditation time was very low (just under half an hour), findings 
yielded a significant reduction of somatic stress symptoms and a significant 
improvement of psychological detachment from work. Moreover, there was no 
significant difference in mindfulness scores in those participants undergoing the 
intervention. This might have been due to the short intervention period and no pre-
specified daily or weekly meditation time of the intervention when compared to those 
of previous studies (Querstret et al., 2017; Żołnierczyk-Zreda et al., 2016). Future 
researcher could address these shortcomings by assessing the effect of different 
intervention durations as well as the necessity to increase meditation time and/ or 
frequency. Furthermore, validity studies comparing different mindfulness scales 
would be very useful as the present questionnaire might have not been sensitive 
enough to pick up changes in participants’ acquired mindfulness skills. Additionally, 
it would be interesting to assess the effect of this app-based mindfulness intervention 
on participants’ blood lipids and eating behaviour.  
   Considering the current results, app-based mindfulness training seems to be an 
effective way to improve individuals’ health and wellbeing. It must be highlighted that 
even a short weekly meditation practice can exhibit beneficial effects. Although there 
was no significant change in affective rumination scores, participants reported 
significantly fewer somatic stress symptoms post intervention. In addition, employees 
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indicated a significant improvement of their ability to psychologically detach 
themselves from work.  
  This intervention holds several benefits for both employers and employees. 
Since the intervention is based on an app, it can be easily accessed via a mobile phone 
or a tablet. In contrast to face-to-face workplace health interventions, mindfulness 
training can be done at any point in time and location. It is a low-effort and low-cost 
method to foster employees’ wellbeing. Yet, employees need to be motivated to 
engage in this intervention. It might be especially challenging to target highly stressed 
individuals. They could perceive this intervention as an additional stressor because it 
must be incorporated into their packed work and/or leisure schedule.   
  Overall, findings from the intervention study suggest that mindfulness training 
can aid psychological detachment from work as well as reduce somatic stress 
symptoms. Only a small amount of meditation time has to be invested for positive 
changes to occur. Future research might want to explore long-term effects of app-based 
mindfulness training both in terms of psychological wellbeing and cardiovascular 
health.  
 
7.4 Overall conclusions 
  Altogether, findings from the present thesis revealed that affective work-
related rumination – a prolongment of the physiological and psychological responses 
to stressful work events – is associated with three modifiable cardiovascular risk 
factors, namely, diet, blood lipids and blood pressure. However, more research is 
warranted in order to clarify the role of affective work-related rumination and its 
association with blood lipids and blood pressure as the current results contradict those 
derived from previous studies. App-based mindfulness training provides a beneficial 
and easily-accessible technique to foster employees’ psychological wellbeing by 
reducing somatic stress symptoms and improving their ability to psychologically 
detach themselves from work.  
 
 185 
  
 186 
References 
Adam, T. C., & Epel, E. S. (2007a). Stress, eating and the reward system. Physiology 
& Behavior, 91(4), 449–458. https://doi.org/10.1016/j.physbeh.2007.04.011 
Adam, T. C., & Epel, E. S. (2007b). Stress, eating and the reward system. Physiology 
& Behavior, 91, 449–458. https://doi.org/10.1016/j.physbeh.2007.04.011 
Aeberli, I., Gerber, P. A., Hochuli, M., Kohler, S., Haile, S. R., Gouni-Berthold, I., … 
Berneis, K. (2011). Low to moderate sugar-sweetened beverage consumption 
impairs glucose and lipid metabolism and promotes inflammation in healthy 
young men: a randomized controlled trial. The American Journal of Clinical 
Nutrition, 94(2), 479–485. https://doi.org/10.3945/ajcn.111.013540 
Ainsworth, B., Eddershaw, R., Meron, D., Baldwin, D. S., & Garner, M. (2013). The 
effect of focused attention and open monitoring meditation on attention network 
function in healthy volunteers. Psychiatry Research, 210, 1226–1231. 
https://doi.org/10.1016/j.psychres.2013.09.002 
Aldrup, K., Klusmann, U., Lüdtke, O., Göllner, R., & Trautwein, U. (2018). Student 
misbehavior and teacher well-being: Testing the mediating role of the teacher-
student relationship. Learning and Instruction, 58, 126–136. 
https://doi.org/10.1016/J.LEARNINSTRUC.2018.05.006 
Alfredsson, L., Casini, A., Nyberg, S. T., Fransson, E. I., Heikkila, K., Clays, E., … 
Jo, H. (2013). Job Strain and Cardiovascular Disease Risk Factors : Meta- 
Analysis of Individual-Participant Data from 47 , 000 Men and Women, 8(6), 4–
9. https://doi.org/10.1371/journal.pone.0067323 
Allard-ratick, M. P., Sandesara, P. B., Quyyumi, A. A., & Sperling, L. S. (2019). 
Cardiometabolic Disorders Everything in Moderation : Investigating the U-
Shaped Link Between HDL Cholesterol and Adverse Outcomes Cardiometabolic 
Disorders, 49–53. 
 187 
Allen, M. T., & Patterson, S. M. (1995). Hemoconcentration and stress: a review of 
physiological mechanisms and relevance for cardiovascular disease risk. 
Biological Psychology (Vol. 41). Retrieved from 
https://pdf.sciencedirectassets.com/271293/1-s2.0-S 
Aluganti Narasimhulu, C., Fernandez-Ruiz, I., Selvarajan, K., Jiang, X., Sengupta, B., 
Riad, A., & Parthasarathy, S. (2016). Atherosclerosis — do we know enough 
already to prevent it? Current Opinion in Pharmacology, 27, 92–102. 
https://doi.org/10.1016/j.coph.2016.02.006 
Anand, S. S., Hawkes, C., Souza, R. J. De, Mente, A., Nugent, R., Zulyniak, M. A., 
… Martinez-, M. A. (2016). Food Consumption and its impact on Cardiovascular 
Disease. Journal of the American College of Cardiology, 66(14), 1590–1614. 
https://doi.org/10.1016/j.jacc.2015.07.050.Food 
Ansell, B. J., Fonarow, G. C., & Fogelman, A. M. (2006). High-density Lipoprotein: 
Is It Always Atheroprotective? Current Atherosclerosis Reports, 8, 405–411. 
Retrieved from https://link.springer.com/content/pdf/10.1007%2Fs11883-006-
0038-4.pdf 
Arner, P. (2005). Human fat cell lipolysis: Biochemistry, regulation and clinical role. 
Best Practice & Research Clinical Endocrinology & Metabolism, 19(4), 471–
482. https://doi.org/10.1016/j.beem.2005.07.004 
Asarian, L., & Geary, N. (2013). Sex differences in the physiology of eating. American 
Journal of Physiology. Regulatory, Integrative and Comparative Physiology, 
305(11), R1215-67. https://doi.org/10.1152/ajpregu.00446.2012 
Assadi, S. N. (2017). What are the effects of psychological stress and physical work 
on blood lipid profiles? Medicine, 96(18), e6816. 
https://doi.org/10.1097/MD.0000000000006816 
Aune, D., Giovannucci, E., Boffetta, P., Fadnes, L. T., Keum, N., Norat, T., … 
Tonstad, S. (2017). Fruit and vegetable intake and the risk of cardiovascular 
disease, total cancer and all-cause mortality-a systematic review and dose-
 188 
response meta-analysis of prospective studies. International Journal of 
Epidemiology, 46(3), 1029–1056. https://doi.org/10.1093/ije/dyw319 
Aune, D., Sen, A., ó’Hartaigh, B., Janszky, I., Romundstad, P. R., Tonstad, S., & 
Vatten, L. J. (2017). Resting heart rate and the risk of cardiovascular disease, total 
cancer, and all-cause mortality - A systematic review and dose-response meta-
analysis of prospective studies. Nutrition, Metabolism, and Cardiovascular 
Diseases : NMCD, 27(6), 504–517. 
https://doi.org/10.1016/j.numecd.2017.04.004 
Bachen, E. A., Muldoon, M. F., Matthews, K. A., & Manuck, S. B. (2002). Effects of 
hemoconcentration and sympathetic activation on serum lipid responses to brief 
mental stress. Psychosomatic Medicine, 64(4), 587–594. Retrieved from 
https://www.scopus.com/record/display.uri?eid=2-s2.0-
0036073768&origin=inward&txGid=023bc6f849dbad1817b423cacfb9952d 
Bachen, E. A., Muldoon, M. F., Matthews, K. A., & Manuck, S. B. (2002). Effects of 
Hemoconcentration and Sympathetic Activation on Serum Lipid Responses to 
Brief Mental Stress. Psychosomatic Medicine, 64, 587–594. 
https://doi.org/10.1097/01.PSY.0000021943.35402.8A 
Bain, L. K. M., Myint, P. K., Jennings, A., Lentjes, M. A. H., Luben, R. N., Khaw, K.-
T., … Welch, A. A. (2015). The relationship between dietary magnesium intake, 
stroke and its major risk factors, blood pressure and cholesterol, in the EPIC-
Norfolk cohort. International Journal of Cardiology, 196, 108–114. 
https://doi.org/10.1016/j.ijcard.2015.05.166 
Bannai, A., & Tamakoshi, A. (2014a). The association between long working hours 
and health: a systematic review of epidemiological evidence. Scandinavian 
Journal of Work, Environment & Health, 40(1), 5–18. 
https://doi.org/10.5271/sjweh.3388 
Bannai, A., & Tamakoshi, A. (2014b). The association between long working hours 
and health: a systematic review of epidemiological evidence. Scandinavian 
 189 
Journal of Work, Environment & Health, 40(1), 5–18. 
https://doi.org/10.5271/sjweh.3388 
Bannai, A., & Tamakoshi, A. (2014). The association between long working hours and 
health: a systematic review of epidemiological evidence. Scandinavian Journal 
of Work, Environment & Health, 40(1), 5–18. https://doi.org/10.5271/sjweh.3388 
[doi] 
Baum, A., Revenson, T. A., Singer, J., Dougall, A. L., & Baum, A. (2016). Handbook 
of Health Psychology 3 Stress , Health , and Illness, (11015). 
https://doi.org/10.4324/9780203804100.ch3 
Baumeister, R. F., & Vohs, K. D. (2007). Self-Regulation , Ego Depletion , and 
Motivation. Social and Personality Compass, 1, 1–14. 
https://doi.org/10.1111/j.1751-9004.2007.00001. 
Bazarko, D., Cate, R. A., Azocar, F., & Kreitzer, M. J. (2013). The Impact of an 
Innovative Mindfulness-Based Stress Reduction Program on the Health and 
Well-Being of Nurses Employed in a Corporate Setting. Journal of Workplace 
Behavioral Health, 28(2), 107–133. 
https://doi.org/10.1080/15555240.2013.779518 
Beede, D., Julian, T., Langdon, D., Mckittrick, G., Khan, B., & Doms, M. (2011). 
Women in STEM: A Gender Gap to Innovation. Washington, D.C. Retrieved from 
https://files.eric.ed.gov/fulltext/ED523766.pdf 
Bender, B., Milgrom, H., & Apter, A. (2003). Adherence intervention research: what 
have we learned and what do we do next? The Journal of Allergy and Clinical 
Immunology, 112(3), 489–494. https://doi.org/10.1016/S0091-6749(03)01718-4 
Berardi, L., Chau, N. P., Chanudet, X., Vilar, J., & Larroque, P. (1992). Ambulatory 
blood pressure monitoring: a critical review of the current methods to handle 
outliers. Journal of Hypertension, 10(10), 1243–1248. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/1335007 
 190 
Bergomi, C., Tschacher, W., & Kupper, Z. (2013). Measuring Mindfulness: First Steps 
Towards the Development of a Comprehensive Mindfulness Scale. Mindfulness, 
4(1), 18–32. https://doi.org/10.1007/s12671-012-0102-9 
Bergomi, C., Tschacher, W., & Kupper, Z. (2015). Meditation Practice and Self-
Reported Mindfulness: a Cross-Sectional Investigation of Meditators and Non-
Meditators Using the Comprehensive Inventory of Mindfulness Experiences 
(CHIME). Mindfulness, 6(6), 1411–1421. https://doi.org/10.1007/s12671-015-
0415-6 
Bhatnagar, P., Wickramasinghe, K., Wilkins, E., & Townsend, N. (2016). Trends in 
the epidemiology of cardiovascular disease in the UK. Heart, 102(24), 1945–
1952. https://doi.org/10.1136/heartjnl-2016-309573 
BHF. (2018). UK Factsheet. British Heart Foundation, (August). 
https://doi.org/10.1016/j.partic.2008.03.004 
Biglari, H., Ebrahimi, M., Salehi, M., Poursadeghiyan, M., Ahmadnezhad, I., & 
Abbasi, M. (2016). Relationship between occupational stress and cardiovascular 
diseases risk factors in drivers. International Journal of Occupational Medicine 
and Environmental Health, 29(6), 895–901. 
https://doi.org/10.13075/ijomeh.1896.00125 
Bishop, S. R., Lau, M., Shapiro, S., Carlson, L., Anderson, N. D., Carmody, J., … 
Devins, G. (2004). Mindfulness: A Proposed Operational Definition. Clinical 
Psychology: Science and Practice, 11(3), 230–241. Retrieved from 
https://s3.amazonaws.com/academia.edu.documents/38930481/mindfulness-
_a_proposed_operational_definition.pdf?AWSAccessKeyId=AKIAIWOWYYG
Z2Y53UL3A&Expires=1556358965&Signature=hgHj0OTDkFrLkLINQytjUC
Hlb44%253D&response-content-disposition=inline%253B%2520file 
Black, A. E. (2000). Critical evaluation of energy intake using the Goldberg cut-off 
for energy intake: basal metabolic rate. A practical guide to its calculation, use 
and limitations. International Journal of Obesity & Related Metabolic Disorders, 
 191 
24(9). 
Bongers, P., Jansen, A., Havermans, R., Roefs, A., & Nederkoorn, C. (2013). Happy 
eating. The underestimated role of overeating in a positive mood. Appetite, 67, 
74–80. https://doi.org/10.1016/J.APPET.2013.03.017 
Boon, B., Stroebe, W., Schut, H., & Jansen, A. (1998). Food for thought: cognitive 
regulation of food intake - ProQuest. British Journal of Health Psychology, 3(1), 
27–40. Retrieved from 
https://search.proquest.com/docview/57352956/4594C3D1A180470CPQ/5?acc
ountid=17256# 
Borkovec, T. D., Ray, W. J., & Stöber, J. (1998). Worry: A Cognitive Phenomenon 
Intimately Linked to Affective, Physiological, and Interpersonal Behavioral 
Processes. Cognitive Therapy and Research, 22(6), 561–576. 
https://doi.org/10.1023/A:1018790003416 
Bostock, S., Crosswell, A. D., Prather, A. A., & Steptoe, A. (2019). Mindfulness on-
the-go: Effects of a mindfulness meditation app on work stress and well-being. 
Journal of Occupational Health Psychology, 24(1), 127–138. https://doi.org/doi: 
10.1037/ocp0000118 
Bowen-Forbes, C. S., & Goldson-Barnaby, A. (2017). Fats. In Pharmacognosy (pp. 
425–441). Academic Press. https://doi.org/10.1016/B978-0-12-802104-0.00021-
4 
Boyle, G. J., Borg, M. G., Falzon, J. M., & Baglioni, A. J. (1995). A structural model 
of the dimensions of teacher stress. British Journal of Educational Psychology, 
65(1), 49–67. https://doi.org/10.1111/j.2044-8279.1995.tb01130.x 
Briggs, M., Petersen, K., & Kris-Etherton, P. (2017). Saturated Fatty Acids and 
Cardiovascular Disease: Replacements for Saturated Fat to Reduce 
Cardiovascular Risk. Healthcare, 5(2), 29. 
https://doi.org/10.3390/healthcare5020029 
 192 
Brindley, D. N., McCann, B. S., Niaura, R., Stoney, C. M., & Suarez, E. C. (1993). 
Stress and lipoprotein metabolism: Modulators and mechanisms. Metabolism, 
42(9), 3–15. https://doi.org/10.1016/0026-0495(93)90255-M 
Brosschot, J. F., Gerin, W., & Thayer, J. F. (2006). The perseverative cognition 
hypothesis: a review of worry, prolonged stress-related physiological activation, 
and health. Journal of Psychosomatic Research, 60(2), 113–124. 
https://doi.org/10.1016/j.jpsychores.2005.06.074 
Brosschot, J. F., Geurts, S. A. E., Kruizinga, I., Radstaak, M., Verkuil, B., Quirin, M., 
& Kompier, M. A. J. (2014). Does unconscious stress play a role in prolonged 
cardiovascular stress recovery? Stress and Health, 30(3), 179–187. 
https://doi.org/10.1002/smi.2590 
Brosschot, J. F., & Van Der Doef, M. (2006). Daily worrying and somatic health 
complaints: Testing the effectiveness of a simple worry reduction intervention, 
21(1), 19–31. https://doi.org/10.1080/14768320500105346 
Brosschot, J. F., Verkuil, B., & Thayer, J. F. (2010). Conscious and unconscious 
perseverative cognition: is a large part of prolonged physiological activity due to 
unconscious stress? Journal of Psychosomatic Research, 69(4), 407–416. 
https://doi.org/10.1016/j.jpsychores.2010.02.002 
Brown, C. A., & Jones, A. K. P. (2010). Meditation experience predicts less negative 
appraisal of pain: Electrophysiological evidence for the involvement of 
anticipatory neural responses. PAIN, 150(3), 428–438. 
https://doi.org/10.1016/J.PAIN.2010.04.017 
Brown, K. W., & Ryan, R. M. (2003). The Benefits of Being Present: Mindfulness and 
Its Role in Psychological Well-Being. Journal of Personality and Social 
Psychology, 84(4), 822–848. https://doi.org/10.1037/0022-3514.84.4.822 
Brown, K. W., Ryan, R. M., & Creswell, J. D. (2007). Mindfulness: Theoretical 
Foundations and Evidence for its Salutary Effects. Psychological Inquiry, 18(4), 
211–237. Retrieved from 
 193 
http://www.gruberpeplab.com/teaching/psych231_fall2013/documents/231_Bro
wn2007.pdf 
Buchan, J., Charlesworth, A., Gershlick, B., & Seccombe, I. (2019). A critical moment: 
NHS staffing trends, retention and attrition. London. Retrieved from 
https://www.health.org.uk/sites/default/files/upload/publications/2019/A Critical 
Moment_1.pdf 
Bundy, J. D., Li, C., Stuchlik, P., Bu, X., Kelly, T. N., Mills, K. T., … He, J. (2017). 
Systolic Blood Pressure Reduction and Risk of Cardiovascular Disease and 
Mortality. JAMA Cardiology, 2(7), 775. 
https://doi.org/10.1001/jamacardio.2017.1421 
Burke, R. J., & Greenglass, E. R. (2000). Effects of hospital restructuring on full time 
and part time nursing staff in Ontario. International Journal of Nursing Studies, 
37(2), 163–171. https://doi.org/10.1016/S0020-7489(99)00058-9 
Busch, L. Y., Pössel, P., Valentine, J. C., Busch, L. Y., Pössel, P., & Valentine, J. C. 
(2017). Meta-Analyses of Cardiovascular Reactivity to Rumination : A Possible 
Mechanism Linking Depression and Hostility to Cardiovascular Disease. 
Psychological Bulletin, 143(12), 1378–1394. 
https://doi.org/http://dx.doi.org/10.1037/bul0000119 
Byron, K. (2005). A meta-analytic review of work-family conflict and its antecedents. 
Journal of Vocational Behavior, 67(2), 169–198. 
https://doi.org/10.1016/j.jvb.2004.08.009 
Campbell, T. S., Labelle, L. E., Bacon, S. L., Faris, P., & Carlson, L. E. (2012). Impact 
of Mindfulness-Based Stress Reduction (MBSR) on attention, rumination and 
resting blood pressure in women with cancer: A waitlist-controlled study. Journal 
of Behavioral Medicine, 35(3), 262–271. https://doi.org/10.1007/s10865-011-
9357-1 
Carlson, L. E., Speca, M., Faris, P., & Patel, K. D. (2007). One year pre-post 
intervention follow-up of psychological, immune, endocrine and blood pressure 
 194 
outcomes of mindfulness-based stress reduction (MBSR) in breast and prostate 
cancer outpatients. Brain, Behavior, and Immunity, 21(8), 1038–1049. 
https://doi.org/10.1016/j.bbi.2007.04.002 
Catalina-Romero, C., Calvo, E., Sánchez-Chaparro, M. A., Valdivielso, P., Sainz, J. 
C., Cabrera, M., … Román, J. (2013a). The relationship between job stress and 
dyslipidemia. Scandinavian Journal of Social Medicine, 41(2), 142–149. 
https://doi.org/10.1177/1403494812470400 
Catalina-Romero, C., Calvo, E., Sánchez-Chaparro, M. A., Valdivielso, P., Sainz, J. 
C., Cabrera, M., … Román, J. (2013b). The relationship between job stress and 
dyslipidemia. Scandinavian Journal of Public Health, 41(2), 142–149. 
https://doi.org/10.1177/1403494812470400 
Catalina-Romero, C., Calvo, E., Sánchez-Chaparro, M. a, Valdivielso, P., Sainz, J. C., 
Cabrera, M., … Román, J. (2013c). The relationship between job stress and 
dyslipidemia. Scandinavian Journal of Public Health, 41(2), 142–149. 
https://doi.org/10.1177/1403494812470400 
Cavanagh, K., Strauss, C., Forder, L., & Jones, F. (2014). Can mindfulness and 
acceptance be learnt by self-help?: A systematic review and meta-analysis of 
mindfulness and acceptance-based self-help interventions. Clinical Psychology 
Review, 34(2), 118–129. https://doi.org/10.1016/j.cpr.2014.01.001 
Cebolla, A., Campos, D., Galiana, L., Oliver, A., Tomás, J. M., Feliu-Soler, A., … 
María Baños, R. (2017). Exploring relations among mindfulness facets and 
various meditation practices: Do they work in different ways? Consious and 
Cognition, 49, 172–180. https://doi.org/10.1016/j.concog.2017.01.012 
Chambers, R., Gullone, E., & Allen, N. B. (2009). Mindful emotion regulation: An 
integrative review. Clinical Psychology Review, 29(6), 560–572. 
https://doi.org/10.1016/J.CPR.2009.06.005 
Chambers, R., Lo, B. C. Y., & Allen, N. B. (2008). The Impact of Intensive 
Mindfulness Training on Attentional Control, Cognitive Style, and Affect. 
 195 
Cognitive Therapy and Research, 32(3), 303–322. 
https://doi.org/10.1007/s10608-007-9119-0 
Champion, L., Economides, M., & Chandler, C. (2018). The efficacy of a brief app-
based mindfulness intervention on psychosocial outcomes in healthy adults: A 
pilot randomised controlled. PLoS ONE, 13(12). 
https://doi.org/10.1371/journal.pone.0209482 
Chan, D., & Woollacott, M. (2007). Effects of Level of Meditation Experience on 
Attentional Focus: Is the Efficiency of Executive or Orientation Networks 
Improved? The Journal of Alternative and Complementary Medicine, 13(6), 651–
657. https://doi.org/10.1089/acm.2007.7022 
Chan, K. B., Lai, G., Ko, Y. C., & Boey, K. W. (2000). Work stress among six 
professional groups: the Singapore experience. Social Science & Medicine, 
50(10), 1415–1432. https://doi.org/10.1016/S0277-9536(99)00397-4 
Chandola, T., Britton, A., Brunner, E., Hemingway, H., Malik, M., Kumari, M., … 
Marmot, M. (2008). Work stress and coronary heart disease: what are the 
mechanisms? European Heart Journal, 29(5), 640–648. 
https://doi.org/10.1093/eurheartj/ehm584 
Chen, C.-L., Tetri, L. H., Neuschwander-Tetri, B. A., Huang, S. S., & Huang, J. S. 
(2011). A mechanism by which dietary trans fats cause atherosclerosis. The 
Journal of Nutritional Biochemistry, 22(7), 649–655. 
https://doi.org/10.1016/J.JNUTBIO.2010.05.004 
Chen, Y., Yang, X., Wang, L., & Zhang, X. (2013). A randomized controlled trial of 
the effects of brief mindfulness meditation on anxiety symptoms and systolic 
blood pressure in Chinese nursing students. Nurse Education Today, 33(10), 
1166–1172. https://doi.org/10.1016/J.NEDT.2012.11.014 
Chiesa, A., Calati, R., & Serretti, A. (2011). Does mindfulness training improve 
cognitive abilities? A systematic review of neuropsychological findings. Clinical 
Psychology Review, 31, 449–464. https://doi.org/10.1016/j.cpr.2010.11.003 
 196 
Chiesa, A., & Serretti, A. (2009). Mindfulness-Based Stress Reduction for Stress 
Management in Healthy People: A Review and Meta-Analysis. The Journal of 
Alternative and Complementary Medicine, 15(5), 593–600. Retrieved from 
https://pdfs.semanticscholar.org/24ad/c36ba1d3662f58e60e84bf5a45c1043ab66
7.pdf?_ga=2.149151679.883973604.1556834538-1216939816.1555260451 
Chittaro, L., & Vianello, A. (2016). Evaluation of a mobile mindfulness app distributed 
through on-line stores: a 4-week study. Evaluation, International Journal of 
Human-Computer Studies, 86, 63–80. 
https://doi.org/10.1016/j.ijhcs.2015.09.004 
Clancy, F., Prestwich, A., Caperon, L., & O’Connor, D. B. (2016). Perseverative 
Cognition and Health Behaviors: A Systematic Review and Meta-Analysis. 
Frontiers in Human Neuroscience, 10(November). 
https://doi.org/10.3389/fnhum.2016.00534 
Clays, E., Leynen, F., De Bacquer, D., Kornitzer, M., Kittel, F., Karasek, R., & De 
Backer, G. (2007). High Job Strain and Ambulatory Blood Pressure in Middle-
Aged Men and Women From the Belgian Job Stress Study. JOEM, 49(4), 360–
367. https://doi.org/10.1097/JOM.0b013e31803b94e2 
Clifton, P. M., & Keogh, J. B. (2017). A systematic review of the effect of dietary 
saturated and polyunsaturated fat on heart disease. Nutrition, Metabolism and 
Cardiovascular Diseases, 27(12), 1060–1080. 
https://doi.org/10.1016/J.NUMECD.2017.10.010 
Clunies-Ross, P., Little, E., & Kienhuis, M. (2008). Self-reported and actual use of 
proactive and reactive classroom management strategies and their relationship 
with teacher stress and student behaviour. Educational Psychology, 28(6), 693–
710. https://doi.org/10.1080/01443410802206700 
Cohen, D. E. (2008). Balancing cholesterol synthesis and absorption in the 
gastrointestinal tract. Journal of Clinical Lipidology, 2(2), S1-3. 
https://doi.org/10.1016/j.jacl.2008.01.004 
 197 
Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived 
stress. Journal of Health and Social Behavior, 24(4), 385–396. Retrieved from 
https://pdfs.semanticscholar.org/bed9/2e978f5bca851a79b16d8499b8ca21eeb3d
6.pdf 
Comer, M. (2017). Sickness absence in the UK labour market :2016. 
Cooney, M. T., Vartiainen, E., Laakitainen, T., Juolevi, A., Dudina, A., & Graham, I. 
M. (2010). Elevated resting heart rate is an independent risk factor for 
cardiovascular disease in healthy men and women. American Heart Journal, 
159(4), 612–619.e3. https://doi.org/10.1016/J.AHJ.2009.12.029 
Courand, P.-Y., & Lantelme, P. (2014). Significance, prognostic value and 
management of heart rate in hypertension. Archives of Cardiovascular Diseases, 
107(1), 48–57. https://doi.org/10.1016/J.ACVD.2013.11.003 
Cox, R. A., & Garcia-Palmieri, M. R. (1984). Cholesterol, Triglycerides, and 
Associated Lipoproteins. Retrieved from 
https://www.ncbi.nlm.nih.gov/books/NBK351/pdf/Bookshelf_NBK351.pdf 
Crandall, A., Cheung, A., Young, A., & Hooper, A. P. (2019). Theory-Based 
Predictors of Mindfulness Meditation Mobile App Usage: A Survey and Cohort 
Study. JMIR MHealth and UHealth, 7(3), e10794. https://doi.org/10.2196/10794 
Crescentini, C., & Capurso, V. (2015). Mindfulness meditation and explicit and 
implicit indicators of personality and self-concept changes. Frontiers in 
Psychology, 6, 44. https://doi.org/10.3389/fpsyg.2015.00044 
Crescentini, C., Matiz, A., Cimenti, M., Pascoli, E., Eleopra, R., & Fabbro, F. (2018). 
Effect of Mindfulness Meditation on Personality and Psychological Well-being 
in Patients with Multiple Sclerosis. International Journal of MS Care, 20(3), 
101–108. https://doi.org/10.7224/1537-2073.2016-093 
Cropley, M., Dijk, D.-J., & Stanley, N. (2006). Job Strain, Work Rumination and Sleep 
in School Teachers. WORK RUMINATION, AND SLEEP IN SCHOOL 
 198 
TEACHERS EUROPEAN JOURNAL OF WORK AND ORGANIZATIONAL 
PSYCHOLOGY, 15(2), 181–196. https://doi.org/10.1080/13594320500513913 
Cropley, M., Michalianou, G., Pravettoni, G., & Millward, L. J. (2012a). The Relation 
of Post-work Ruminative Thinking with Eating Behaviour: Unwinding and Food 
Choice. Stress and Health, 28(1), 23–30. https://doi.org/10.1002/smi.1397 
Cropley, M., Michalianou, G., Pravettoni, G., & Millward, L. J. (2012b). The relation 
of post-work ruminative thinking with eating behaviour. Stress and Health, 28(1), 
23–30. https://doi.org/10.1002/smi.1397 
Cropley, M., & Millward Purvis, L. (2003a). Job strain and rumination about work 
issues during leisure time: A diary study. European Journal of Work and 
Organizational Psychology, 12(3), 195–207. 
https://doi.org/10.1080/13594320344000093 
Cropley, M., & Millward Purvis, L. (2003b). Job strain and rumination about work 
issues during leisure time: A diary study. European Journal of Work and 
Organizational Psychology, 12(3), 195–207. 
https://doi.org/10.1080/13594320344000093 
Cropley, M., Plans, D., Morelli, D., Sütterlin, S., Inceoglu, I., Thomas, G., & Chu, C. 
(2017a). The Association between Work-related Rumination and Heart Rate 
Variability: a Field Study. Frontiers in Human Neuroscience, 11(January), 27. 
https://doi.org/10.3389/FNHUM.2017.00027 
Cropley, M., Plans, D., Morelli, D., Sütterlin, S., Inceoglu, I., Thomas, G., & Chu, C. 
(2017b). The Association between Work-Related Rumination and Heart Rate 
Variability: A Field Study. Frontiers in Human Neuroscience, 11, 27. 
https://doi.org/10.3389/fnhum.2017.00027 
Cropley, M., Rydstedt, L. W., Devereux, J. J., & Middleton, B. (2015). The 
Relationship Between Work-Related Rumination and Evening and Morning 
Salivary Cortisol Secretion. Stress and Health, 31(2), 150–157. 
https://doi.org/10.1002/smi.2538 
 199 
Cropley, M., Zijlstra, F. R. H., Querstret, D., & Beck, S. (2016). Is work-related 
rumination associated with deficits in executive functioning? Frontiers in 
Psychology, 7(SEP), 1–8. https://doi.org/10.3389/fpsyg.2016.01524 
Cropley, M., Zijlstra, F. R. H., & Zijlstra, F. (2011). Work and Rumination. In J. 
Langan-Fox & C. L. Cooper (Eds.), New horizons in management. Handbook of 
stress in the occupations  (pp. 487–501). Northampton, MA, US: Edward Elgar 
Publishing. https://doi.org/10.4337/9780857931153.00061 
Custodis, F., Schirmer, S. H., Baumhäkel, M., Heusch, G., Böhm, M., & Laufs, U. 
(2010). Vascular Pathophysiology in Response to Increased Heart Rate. Journal 
of the American College of Cardiology, 56(24), 1973–1983. 
https://doi.org/10.1016/j.jacc.2010.09.014 
de Jong, M., Lazar, S. W., Hug, K., Mehling, W. E., Hölzel, B. K., Sack, A. T., … 
Gard, T. (2016). Effects of Mindfulness-Based Cognitive Therapy on Body 
Awareness in Patients with Chronic Pain and Comorbid Depression. Frontiers in 
Psychology, 7, 967. https://doi.org/10.3389/fpsyg.2016.00967 
De Oliveira Otto, M. C., Mozaffarian, D., Kromhout, D., Bertoni, A. G., Sibley, C. T., 
Jacobs Jr., D. R., & Nettleton, J. a. (2012). Dietary intake of saturated fat by food 
source and incident cardiovascular disease : the Multi-Ethnic Study of 
Atherosclerosis 1 – 4. American Journal of Clinical Nutrition, 07(4), 397–404. 
https://doi.org/10.3945/ajcn.112.037770.INTRODUCTION 
de Souza, R. J., Mente, A., Maroleanu, A., Cozma, A. I., Ha, V., Kishibe, T., … Anand, 
S. S. (2015). Intake of saturated and trans unsaturated fatty acids and risk of all 
cause mortality, cardiovascular disease, and type 2 diabetes: systematic review 
and meta-analysis of observational studies. BMJ (Clinical Research Ed.), 351, 
h3978. https://doi.org/10.1136/BMJ.H3978 
Delgado, L. C., Vila, J., & Reyes del Paso, G. A. (2014). Proneness to worry is 
negatively associated with blood pressure and baroreflex sensitivity: Further 
evidence of the blood pressure emotional dampening hypothesis. Biological 
 200 
Psychology, 96, 20–27. https://doi.org/10.1016/J.BIOPSYCHO.2013.11.005 
Demerouti, E., Bakker, A. B., Geurts, S. A. E., & Tairs, T. W. (2009). Daily recovery 
from work-related effort during non-work time. Research in Occupational Stress 
and Well Being, 7(2009), 85–123. https://doi.org/10.1108/S1479-
3555(2009)0000007005 
Department of Health. (2016). Alcohol Guidelines Review—Report From the 
Guidelines Development Group to the UK Chief Medical Officers. Retrieved from 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/att
achment_data/file/545739/GDG_report-Jan2016.pdf 
Deutsche Hochdruckliga e.V. DHL ®. (2016a). Klinische Prüfung von 
Blutdruckmessgeräten zur Erlangung eines Prüfsiegels. Retrieved from 
www.hochdruckliga.de 
Deutsche Hochdruckliga e.V. DHL ®. (2016b). Richtig Blutdruck messen - Aktiv 
gegen Bluthochdruck. Retrieved April 22, 2019, from 
https://www.hochdruckliga.de/richtig-blutdruck-messen.html 
Dicke, T., Marsh, H. W., Riley, P., Parker, P. D., Guo, J., & Horwood, M. (2018). 
Validating the Copenhagen Psychosocial Questionnaire (COPSOQ-II) Using Set-
ESEM: Identifying Psychosocial Risk Factors in a Sample of School Principals. 
Frontiers in Psychology, 9, 584. https://doi.org/10.3389/fpsyg.2018.00584 
Didonna, F. (Ed.). (2009). Clinical Handbook of Mindfulness. Springer. 
https://doi.org/10.1007/978-0-387-09593-6_2 
DiNicolantonio, J. J., Lucan, S. C., & O’Keefe, J. H. (2016). The Evidence for 
Saturated Fat and for Sugar Related to Coronary Heart Disease. Progress in 
Cardiovascular Diseases, 58(5), 464–472. 
https://doi.org/10.1016/J.PCAD.2015.11.006 
Dinicolantonio, J. J., Lucan, S. C., & O ’keefe, J. H. (2016). The Evidence for 
Saturated Fat and for Sugar Related to Coronary Heart Disease. Progress in 
 201 
Cardiovascular Dieases , 58(5), 464–472. 
https://doi.org/10.1016/j.pcad.2015.11.006 
Djindjic, N., Jovanovic, J., Djindjic, B., Jovanovic, M., & Jovanovic, J. J. (2012). 
Associations between the Occupational Stress Index and Hypertension, Type 2 
Diabetes Mellitus, and Lipid Disorders in Middle-Aged Men and Women. The 
Annals of Occupational Hygiene, 56(9), 1051–1062. 
https://doi.org/10.1093/annhyg/mes059 
Douglas, G., & Channon, K. M. (2014). The pathogenesis of atherosclerosis. Medicine, 
42(9), 480–484. https://doi.org/10.1016/j.mpmed.2014.06.011 
Drolet, G., Dumont, É. C., Gosselin, I., Kinkead, R., Laforest, S., & Trottier, J.-F. 
(2001). Role of endogenous opioid system in the regulation of the stress response. 
Progress in Neuro-Psychopharmacology and Biological Psychiatry, 25(4), 729–
741. https://doi.org/10.1016/S0278-5846(01)00161-0 
Dron, J. S., & Hegele, R. A. (2017). Genetics of Triglycerides and the Risk of 
Atherosclerosis. Current Atherosclerosis Reports, 19(7), 31. 
https://doi.org/10.1007/s11883-017-0667-9 
Egan, B. M., Li, J., Qanungo, S., & Wolfman, T. E. (2013). Blood pressure and 
cholesterol control in hypertensive hypercholesterolemic patients: national health 
and nutrition examination surveys 1988-2010. Circulation, 128(1), 29–41. 
https://doi.org/10.1161/CIRCULATIONAHA.112.000500 
Elfering, A., Grebner, S., Leitner, M., Hirschmüller, A., Kubosch, E. J., & Baur, H. 
(2017). Quantitative work demands, emotional demands, and cognitive stress 
symptoms in surgery nurses. Psychology, Health & Medicine, 22(5), 604–610. 
https://doi.org/10.1080/13548506.2016.1200731 
Elo, A.-L., Leppänen, A., & Jahkola, A. (2003). Validity of a single-item measure of 
stress symptoms. Scandinavian Journal of Work, Environment & Health, 29(6), 
444–451. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/14712852 
 202 
Emami, A. S., Woodcock, A., Swanson, H. E., Kapphahn, T., & Pulvers, K. (2016). 
Distress tolerance is linked to unhealthy eating through pain catastrophizing. 
Appetite, 107, 454–459. https://doi.org/10.1016/j.appet.2016.08.119 
Epel, E., Lapidus, R., McEwen, B., & Brownell, K. (2001). Stress may add bite to 
appetite in women: a laboratory study of stress-induced cortisol and eating 
behavior. Psychoneuroendocrinology, 26(1), 37–49. 
https://doi.org/10.1016/S0306-4530(00)00035-4 
Eriksson, M., Zethelius, B., Eeg-Olofsson, K., Nilsson, P. M., Gudbjörnsdottir, S., 
Cederholm, J., & Eliasson, B. (2011). Blood lipids in 75,048 type 2 diabetic 
patients: a population-based survey from the Swedish National diabetes register. 
European Journal of Cardiovascular Prevention & Rehabilitation, 18(1), 97–
105. https://doi.org/10.1097/HJR.0b013e32833ba61e 
Etzion, D., Eden, D., & Lapidot, Y. (1998). Relief from job stressors and burnout: 
reserve service as a respite. The Journal of Applied Psychology, 83(4), 577–585. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/9729927 
Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009). Statistical power analyses 
using G*Power 3.1: Tests for correlation and regression analyses. Behavior 
Research Methods, 41, 1149–1160. 
Ference, B. A., Ginsberg, H. N., Graham, I., Ray, K. K., Packard, C. J., Bruckert, E., 
… Catapano, A. L. (2017). Low-density lipoproteins cause atherosclerotic 
cardiovascular disease. 1. Evidence from genetic, epidemiologic, and clinical 
studies. A consensus statement from the European Atherosclerosis Society 
Consensus Panel. European Heart Journal, 38(32), 2459–2472. 
https://doi.org/10.1093/eurheartj/ehx144 
Fernandez, M. L., & West, K. L. (2005). Mechanisms by which Dietary Fatty Acids 
Modulate Plasma Lipids. The Journal of Nutrition, 135(9), 2075–2078. 
https://doi.org/10.1093/jn/135.9.2075 
Field, A. (2018a). Discovering Statistics Using IBM SPSS (5th ed.). London: SAGE 
 203 
Publications Ltd. 
Field, A. (2018b). Discovering Statistics Using IBM SPSS Statistics, Version 24.0 (5th 
ed.). London: SAGE Publications Ltd. 
Firoozabadi, A., Uitdewilligen, S., & Zijlstra, F. R. H. (2018). Solving problems or 
seeing troubles? A day-level study on the consequences of thinking about work 
on recovery and well-being, and the moderating role of self-regulation. European 
Journal of Work and Organizational Psychology, 27(5), 629–641. 
https://doi.org/10.1080/1359432X.2018.1505720 
Flook, L., Goldberg, S. B., Pinger, L., Bonus, K., & Davidson, R. J. (2013). 
Mindfulness for teachers: A pilot study to assess effects on stress, burnout and 
teaching efficacy. Mind, Brain and Education : The Official Journal of the 
International Mind, Brain, and Education Society, 7(3). 
https://doi.org/10.1111/mbe.12026 
Föhr, T., Pietilä, J., Helander, E., Myllymäki, T., Lindholm, H., Rusko, H., & Kujala, 
U. M. (2016). Physical activity, body mass index and heart rate variability-based 
stress and recovery in 16 275 Finnish employees: a cross-sectional study. BMC 
Public Health, 16(1), 701. https://doi.org/10.1186/s12889-016-3391-4 
Food Standards Agency. (2002). Food portion sizes (Third Edit). London: The 
Stationery Office (TSO). 
Forestfield Software Ltd. (2015). Dietplan 7.0. West Sussex, UK. 
Fox, K., Borer, J. S., Camm, A. J., Danchin, N., Ferrari, R., Lopez Sendon, J. L., … 
Tendera, M. (2007). Resting Heart Rate in Cardiovascular Disease. Journal of the 
American College of Cardiology, 50(9), 823–830. 
https://doi.org/10.1016/J.JACC.2007.04.079 
Fritz, C., & Sonnentag, S. (2005). Recovery, health, and job performance: effects of 
weekend experiences. Journal of Occupational Health Psychology, 10(3), 187–
199. https://doi.org/10.1037/1076-8998.10.3.187 
 204 
Fritz, C., Yankelevich, M., Zarubin, A., & Barger, P. (2010). Happy, healthy, and 
productive: The role of detachment from work during nonwork time. Journal of 
Applied Psychology, 95(5), 977–983. 
Fry, A., Littlejohns, T. J., Sudlow, C., Doherty, N., Adamska, L., Sprosen, T., … Allen, 
N. E. (2017). Comparison of Sociodemographic and Health-Related 
Characteristics of UK Biobank Participants With Those of the General 
Population. American Journal of Epidemiology, 186(9), 1026–1034. 
https://doi.org/10.1093/aje/kwx246 
Fujishiro, K., Lawson, C. C., Hibert, E. L., Chavarro, J. E., & Rich-Edwards, J. W. 
(2015). Job strain and changes in the body mass index among working women: a 
prospective study. International Journal of Obesity (2005), 39(9), 1395–1400. 
https://doi.org/10.1038/ijo.2015.91 
Garland, E., Gaylord, S., & Park, J. (2009). The role of mindfulness in positive 
reappraisal. Explore (NY), 5(1), 37–44. 
https://doi.org/10.1016/j.explore.2008.10.001 
Garland, E. L., Gaylord, S. A., & Fredrickson, B. L. (2011). Positive Reappraisal 
Mediates the Stress-Reductive Effects of Mindfulness: An Upward Spiral 
Process. Mindfulness, 2(1), 59–67. https://doi.org/10.1007/s12671-011-0043-8 
Geiker, N. R. W., Astrup, A., Hjorth, M. F., Sjödin, A., Pijls, L., & Markus, C. R. 
(2018). Does stress influence sleep patterns, food intake, weight gain, abdominal 
obesity and weight loss interventions and vice versa? Obesity Reviews, 19(1), 81–
97. https://doi.org/10.1111/obr.12603 
George, J., & MacDonald, T. (2015). Home Blood Pressure Monitoring. European 
Cardiology, 10(2), 95–101. https://doi.org/10.15420/ecr.2015.10.2.95 
Geraghty, A. A., Alberdi, G., O’Sullivan, E. J., O’Brien, E. C., Crosbie, B., Twomey, 
P. J., & McAuliffe, F. M. (2017). Maternal and fetal blood lipid concentrations 
during pregnancy differ by maternal body mass index: findings from the ROLO 
study. BMC Pregnancy and Childbirth, 17(1), 360. 
 205 
https://doi.org/10.1186/s12884-017-1543-x 
Gerin, W., Zawadzki, M. J., Brosschot, J. F., Thayer, J. F., Christenfeld, N. J. S., 
Campbell, T. S., & Smyth, J. M. (2012a). Rumination as a mediator of chronic 
stress effects on hypertension: a causal model. International Journal of 
Hypertension, 2012, 453465. https://doi.org/10.1155/2012/453465 
Gerin, W., Zawadzki, M. J., Brosschot, J. F., Thayer, J. F., Christenfeld, N. J. S., 
Campbell, T. S., & Smyth, J. M. (2012b). Rumination as a mediator of chronic 
stress effects on hypertension: A causal model. International Journal of 
Hypertension, 2012. https://doi.org/10.1155/2012/453465 
Germer, C. K. (2013). Mindfulness. In C. K. Germer, R. D. Siegel, & P. R. Fulton 
(Eds.), Mindfulness and Psychotherapy (Second Edition, pp. 3–35).  Guilford 
Publications. Retrieved from www.guilford.com/p/germer 
Geurts, S. a E., & Sonnentag, S. (2006). Recovery as an explanatory mechanism in the 
relation between acute stress reactions and chronic health impairment. 
Scandinavian Journal of Work, Environment and Health, 32(6), 482–492. 
https://doi.org/10.5271/sjweh.1053 
Ghani, M. Z., Ahmad, A. C., & Ibrahim, S. (2014). Stress among Special Education 
Teachers in Malaysia. Procedia - Social and Behavioral Sciences, 114, 4–13. 
https://doi.org/10.1016/j.sbspro.2013.12.648 
Gibson, E. L. (2006). Emotional influences on food choice: Sensory, physiological and 
psychological pathways. Physiology and Behavior, 89(1), 53–61. 
https://doi.org/10.1016/j.physbeh.2006.01.024 
Gibson, E. L. (2012). The psychobiology of comfort eating: implications for 
neuropharmacological interventions. Behavioural Pharmacology , 23, 442–460. 
https://doi.org/10.1097/FBP.0b013e328357bd4e 
Gibson, E. L. (2012). The psychobiology of comfort eating. Behavioural 
Pharmacology, 23(5 and 6), 442–460. 
 206 
https://doi.org/10.1097/FBP.0b013e328357bd4e 
Gilbert-Ouimet, M., Trudel, X., Brisson, C., Milot, A., & Vézina, M. (2014a). Adverse 
effects of psychosocial work factors on blood pressure: Systematic review of 
studies on demand-control-support and effort-reward imbalance models. 
Scandinavian Journal of Work, Environment and Health, 40(2), 109–132. 
https://doi.org/10.5271/sjweh.3390 
Gilbert-Ouimet, M., Trudel, X., Brisson, C., Milot, A., & Vézina, M. (2014b). Adverse 
effects of psychosocial work factors on blood pressure: Systematic review of 
studies on demand-control-support and effort-reward imbalance models. 
Scandinavian Journal of Work, Environment and Health, 40(2), 109–132. 
https://doi.org/10.5271/sjweh.3390 
Gilbert-Ouimet, M., Trudel, X., Brisson, C., Milot, A., & Vézina, M. (2014). Adverse 
effects of psychosocial work factors on blood pressure: systematic review of 
studies on demand–control–support and effort–reward imbalance models. 
Scandinavian Journal of Work, Environment & Health, 40(2), 109–132. 
https://doi.org/10.5271/sjweh.3390 
Glomb, T. . M., Duffy, M. K., Bono, J. E., & Yang, T. (2011). Mindfulness at work. 
Research in Personnel and Human Resources Management, 30, 115–157. 
https://doi.org/10.1108/S0742-7301(2011)0000030005 
Glynn, L. M., Christenfeld, N., & Gerin, W. (2002). The role of rumination in recovery 
from reactivity: Cardiovascular consequences of emotional states. Psychosomatic 
Medicine, 64(5), 714–726. 
https://doi.org/10.1097/01.PSY.0000031574.42041.23 
Glynn, L. M., Christenfeld, N., & Gerin, W. (2007). Recreating cardiovascular 
responses with rumination: The effects of a delay between harassment and its 
recall. https://doi.org/10.1016/j.ijpsycho.2007.03.018 
Goldstein, C. M., Josephson, R., Xie, S., & Hughes, J. W. (2012). Current Perspectives 
on the Use of Meditation to Reduce Blood Pressure. International Journal of 
 207 
Hypertension, 2012, 11. https://doi.org/10.1155/2012/578397 
Gonzalez-Bono, E., Moya-Albiol, L., Salvador, A., Carrillo, E., Ricarte, J., & Gomez-
Amor, J. (2002). Anticipatory autonomic response to a public speaking task in 
women: The role of trait anxiety. Biological Psychology, 60(1), 37–49. 
https://doi.org/10.1016/S0301-0511(02)00008-X 
Grasgruber, P., Cacek, J., Hrazdíra, E., Hřebíčková, S., & Sebera, M. (2018). Global 
Correlates of Cardiovascular Risk: A Comparison of 158 Countries. Nutrients, 
10(4). https://doi.org/10.3390/nu10040411 
Gregg, M. E., James, J. E., Matyas, T. A., & Thorsteinsson, E. B. (1999). 
Hemodynamic profile of stress-induced anticipation and recovery. International 
Journal of Psychophysiology, 34(2), 147–162. https://doi.org/10.1016/S0167-
8760(99)00074-4 
Groesz, L. M., Mccoy, S., Carl, J., Saslow, L., Stewart, J., Adler, N., … Epel, E. 
(2012). What is eating you? Stress and the drive to eat. APPETITE, 58, 717–721. 
https://doi.org/10.1016/j.appet.2011.11.028 
Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based 
stress reduction and health benefits: A meta-analysis. Journal of Psychosomatic 
Research, 57(1), 35–43. https://doi.org/10.1016/S0022-3999(03)00573-7 
Gu, J. K., Charles, L. E., Burchfiel, C. M., Andrew, M. E., Ma, C., Bang, K. M., & 
Violanti, J. M. (2013). Associations between Psychological Distress and Body 
Mass Index among Law Enforcement Officers: The National Health Interview 
Survey 2004-2010. Safety and Health at Work, 4(1), 52–62. 
https://doi.org/10.5491/SHAW.2013.4.1.52 
Guyton, A. C., & Hall, J. E. (2006). Textbook of Medical Physiology (11th ed.). 
Philadelphia: Elsevier. Retrieved from 
http://jpkc.hactcm.edu.cn/2012yxslx/file/Textbook of Medical Physiology.pdf 
Halbesleben, J. R. B. (2006). Sources of social support and burnout: A meta-analytic 
 208 
test of the conservation of resources model. Journal of Applied Psychology, 91, 
1134–1145. https://doi.org/10.1037/0021-9010.91.5.1134 
Halbesleben, J. R. B., Harvey, J., & Bolino, M. C. (2009). Too engaged? A 
conservation of resources view of the relationship between work engagement and 
work interference with family. The Journal of Applied Psychology, 94(6), 1452–
1465. https://doi.org/10.1037/a0017595 
Halbesleben, J. R. B., Neveu, J.-P., Paustian-Underdahl, S. C., & Westman, M. (2014). 
Getting to the “COR”: Understanding the Role of Resources in Conservation of 
Resources Theory. Journal of Management, 40(5), 1334–1364. 
https://doi.org/10.1177/0149206314527130 
Hamer, M., & Malan, L. (2010). Psychophysiological risk markers of cardiovascular 
disease. Neuroscience & Biobehavioral Reviews, 35(1), 76–83. 
https://doi.org/10.1016/J.NEUBIOREV.2009.11.004 
Hamesch, U., Cropley, M., & Lang, J. (2014). Emotional versus cognitive rumination: 
Are they differentially affecting long-term psychological health? The impact of 
stressors and personality in dental students. Stress Health, 30(3), 222–231. 
https://doi.org/10.1002/smi.2602 
Hanson, L. L. M., Westerlund, H., Goldberg, M., Zins, M., Vahtera, J., Hulvej Rod, 
N., … Kivimäki, M. (2017). Work stress, anthropometry, lung function, blood 
pressure, and blood-based biomarkers: A cross-sectional study of 43,593 French 
men and women. Scientific Reports, 7(1), 1–9. https://doi.org/10.1038/s41598-
017-07508-x 
Hassoun, L., Herrmann-Lingen, C., Hapke, U., Neuhauser, H., Scheidt-Nave, C., & 
Meyer, T. (2015). Association Between Chronic Stress and Blood Pressure. 
Psychosomatic Medicine, 77(5), 575–582. 
https://doi.org/10.1097/PSY.0000000000000183 
Haun, V. C., & Dormann, C. (2012). The Role of Partners and Children for 
Employees’ Psychological Detachment From Work and Well-Being Optimal 
 209 
Time Lags in Panel Studies View project Burnout und Arbeitsengagement bei 
Hochschullehrenden View project. Journal of Applied Psychology, 98(1), 26–36. 
https://doi.org/10.1037/a0030650 
Haun, V. C., Nübold, A., & Bauer, A. G. (2018). Being mindful at work and at home: 
Buffering effects in the stressor-detachment model. Journal of Occupational and 
Organizational Psychology, 91(2), 385–410. https://doi.org/10.1111/joop.12200 
Häusser, J. A., Mojzisch, A., & Schulz-Hardt, S. (2011). Endocrinological and 
psychological responses to job stressors: an experimental test of the job demand-
-control model. Psychoneuroendocrinology, 36(7), 1021–1031. 
https://doi.org/10.1016/j.psyneuen.2010.12.016 
Hill, A. J., Cairnduff, V., & McCance, D. R. (2016). Nutritional and clinical 
associations of food cravings in pregnancy. Journal of Human Nutrition and 
Dietetics, 29(3), 281–289. https://doi.org/10.1111/jhn.12333 
Hippisley-Cox, J., Coupland, C., & Brindle, P. (2017). Development and validation of 
QRISK3 risk prediction algorithms to estimate future risk of cardiovascular 
disease: prospective cohort study. BMJ (Clinical Research Ed.), 357, j2099. 
https://doi.org/10.1136/BMJ.J2099 
Hjalmarson, Å. (2007). Heart rate: an independent risk factor in cardiovascular 
disease. European Heart Journal Supplements, 9(suppl_F), F3–F7. 
https://doi.org/10.1093/eurheartj/sum030 
Hobfoll, S. E. (1989). Conservation of resources. A new attempt at conceptualizing 
stress. The American Psychologist, 44(3), 513–524. 
https://doi.org/10.1037/0003-066X.44.3.513 
Hobfoll, S. E. (2001). The Influence of Culture, Community, and the Nested-Self in 
the Stress Process: Advancing Conservation of Resources Theory. Applied 
Psychology, 50(3), 337–421. https://doi.org/10.1111/1464-0597.00062 
Hobfoll, S. E., Johnson, R. J., Ennis, N., & Jackson, A. P. (2003). Resource loss, 
 210 
resource gain, and emotional outcomes among inner city women. Journal of 
Personality and Social Psychology, 84(3), 632–643. 
https://doi.org/10.1037/0022-3514.84.3.632 
Holtermann, A., Hansen, J. V., Sogaard, H. B., & Sogaardm G. (2011). The health 
paradox of occupational and leisure-time physical activity. British Journal of 
Sports Medicine, 1–6. https://doi.org/10.1136/bjsm.2010.079582 
Hölzel, B. K., Lazar, S. W., Gard, T., Schuman-Olivier, Z., Vago, D. R., & Ott, U. 
(2011). How Does Mindfulness Meditation Work? Proposing Mechanisms of 
Action From a Conceptual and Neural Perspective. Perspectives on 
Psychological Science, 6(6), 537–559. 
https://doi.org/10.1177/1745691611419671 
Hooper, L., Martin, N., Abdelhamid, A., & Davey Smith, G. (2015a). Reduction in 
saturated fat intake for cardiovascular disease. Cochrane Database of Systematic 
Reviews. https://doi.org/10.1002/14651858.CD011737 
Hooper, L., Martin, N., Abdelhamid, A., & Davey Smith, G. (2015b). Reduction in 
saturated fat intake for cardiovascular disease. Cochrane Database of Systematic 
Reviews. https://doi.org/10.1002/14651858.CD011737 
Howard, B. V, Hannah, J. S., Heiser, C. C., Jablonski, K. A., Paidi, M. C., Alarif, L., 
… Howard, W. J. (1995). Polyunsaturated fatty acids result in greater cholesterol 
lowering and less triacylglycerol elevation than do monounsaturated fatty acids 
in a dose-response comparison in a multiracial study group. The American 
Journal of Clinical Nutrition, 62(2), 392–402. 
https://doi.org/10.1093/ajcn/62.2.392 
Howells, A., Ivtzan, I., & Eiroa-Orosa, F. J. (2016). Putting the “app” in Happiness: A 
Randomised Controlled Trial of a Smartphone-Based Mindfulness Intervention 
to Enhance Wellbeing. Journal of Happiness Studies, 17(1), 163–185. 
https://doi.org/10.1007/s10902-014-9589-1 
Hozawa, A., Ohkubo, T., Kikuya, M., Ugajin, T., Yamaguchi, J., Asayama, K., … 
 211 
Imai, Y. (2004). Prognostic value of home heart rate for cardiovascular mortality 
in the general population: The Ohasama study. American Journal of 
Hypertension, 17(11), 1005–1010. 
https://doi.org/10.1016/j.amjhyper.2004.06.019 
Hu, F. B., Manson, J. E., & Willett, W. C. (2001). Types of Dietary Fat and Risk of 
Coronary Heart Disease: A Critical Review. Journal of the American College of 
Nutrition, 20(1), 5–19. https://doi.org/10.1080/07315724.2001.10719008 
Huang, J.-H., Huang, S.-L., Li, R.-H., Wang, L.-H., Chen, Y.-L., & Tang, F.-C. (2014). 
Effects of nutrition and exercise health behaviors on predicted risk of 
cardiovascular disease among workers with different body mass index levels. 
International Journal of Environmental Research and Public Health, 11(5), 
4664–4675. https://doi.org/10.3390/ijerph110504664 
Hülsheger, U. R., Alberts, H. J. E. M., Feinholdt, A., & Lang, J. W. B. (2013). Benefits 
of mindfulness at work: the role of mindfulness in emotion regulation, emotional 
exhaustion, and job satisfaction. The Journal of Applied Psychology, 98(2), 310–
325. https://doi.org/10.1037/a0031313 
Hülsheger, U. R., Feinholdt, A., & Nübold, A. (2015). A low-dose mindfulness 
intervention and recovery from work: Effects on psychological detachment, sleep 
quality, and sleep duration. Journal of Occupational and Organizational 
Psychology, 88(3), 464–489. https://doi.org/10.1111/joop.12115 
Hülsheger, U. R., Lang, J. W. B., Depenbrock, F., Fehrmann, C., Zijlstra, F. R. H., & 
Alberts, H. J. E. M. (2014). The power of presence: the role of mindfulness at 
work for daily levels and change trajectories of psychological detachment and 
sleep quality. The Journal of Applied Psychology, 99(6), 1113–1128. 
https://doi.org/10.1037/a0037702 
Iani, L., Lauriola, M., Chiesa, A., & Cafaro, V. (2018). Associations Between 
Mindfulness and Emotion Regulation: the Key Role of Describing and 
Nonreactivity. Mindfulness, 10(2), 366–375. https://doi.org/10.1007/s12671-
 212 
018-0981-5 
IBM. (2018). IBM SPSS Statistics for Windows. Armonk, NY: IBM Corp. 
Inoue, N. (2014). Stress and Atherosclerotic Cardiovascular Disease. Journal of 
Atherosclerosis and Thrombosis, 21(5), 391–401. 
https://doi.org/10.5551/jat.21709 
Jain, R. B., & Ducatman, A. (2018). Associations between smoking and 
lipid/lipoprotein concentrations among US adults aged ≥20 years. Journal of 
Circulating Biomarkers, 7, 1849454418779310. 
https://doi.org/10.1177/1849454418779310 
Janssen, M., Heerkens, Y., Kuijer, W., Van Der Heijden, B., & Engels, J. (2018). 
Effects of Mindfulness-Based Stress Reduction on employees’ mental health: A 
systematic review. PloS ONE, 13(1). 
https://doi.org/10.1371/journal.pone.0191332 
Jenkins, D. J. A., Kendall, C. W. C., Marchie, A., Faulkner, D. A., Wong, J. M. W., 
Souza, R. de, … Connelly, P. W. (2003). Effects of a Dietary Portfolio of 
Cholesterol-Lowering Foods vs Lovastatin on Serum Lipids and C-Reactive 
Protein. JAMA, 290(4), 502. https://doi.org/10.1001/jama.290.4.502 
Jha, A. P., Krompinger, J., & Baime, M. J. (2007). Mindfulness training modifies 
subsystems of attention. Cognitive, Affective & Behavioral Neuroscience, 7(2), 
109–119. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/17672382 
Jha, A. P., Krompinger, J., & Baime, M. J. (2007). Mindfulness training modifies 
subsystems of attention. Cognitive, Affective and Behavioral Neuroscience, 7(2), 
109–119. Retrieved from 
https://link.springer.com/content/pdf/10.3758/CABN.7.2.109 
Jha, A. P., Stanley, E. A., Kiyonaga, A., Wong, L., & Gelfand, L. (2010). Examining 
the Protective Effects of Mindfulness Training on Working Memory Capacity 
and Affective Experience. Emotion, 10(1), 54–64. 
 213 
https://doi.org/10.1037/a0018438 
Johnson, C., Burke, C., Brinkman, S., & Wade, T. (2017). Development and validation 
of a multifactor mindfulness scale in youth: The Comprehensive Inventory of 
Mindfulness Experiences–Adolescents (CHIME-A). Psychological Assessment, 
29(3), 264–281. https://doi.org/10.1037/pas0000342 
Johnson, D. P., & Whisman, M. A. (2013). Gender differences in rumination: A meta-
analysis. Personality and Individual Differences, 55(4), 367–374. Retrieved from 
http://www.sciencedirect.com/science/article/pii/S0191886913001396 
Johnson, J. A., Key, B. L., Routledge, F. S., Gerin, W., & Campbell, T. S. (2014). High 
Trait Rumination Is Associated with Blunted Nighttime Diastolic Blood Pressure 
Dipping. Annals of Behavioral Medicine, 48(3), 384–391. 
https://doi.org/10.1007/s12160-014-9617-8 
Jordan, C. H., Wang, W., Donatoni, L., & Meier, B. P. (2014). Mindful eating: Trait 
and state mindfulness predict healthier eating behavior. Personality and 
Individual Differences, 68, 107–111. 
https://doi.org/10.1016/J.PAID.2014.04.013 
Joseph, N. T., Muldoon, M. F., Manuck, S. B., Matthews, K. A., MacDonald, L. A., 
Grosch, J., & Kamarck, T. W. (2016). The Role of Occupational Status in the 
Association Between Job Strain and Ambulatory Blood Pressure During Working 
and Nonworking Days. Psychosomatic Medicine, 78(8), 940–949. 
https://doi.org/10.1097/PSY.0000000000000349 
Jovanović, J., Šarac, I., Jovanović, J., Sokolović, D., & Jovanović, S. (2018). 
INFLUENCE OF THE BURDEN BY VARIOUS LEVELS OF 
PROFESSIONAL STRESS ON SERUM LIPIDS CONCENTRATION IN 
SECURITY OFFICERS , 15(2), 175–183. 
https://doi.org/10.22190/FUWLEP1802175J 
Kabat-Zinn, J. (1990). Full catastrophe living: Using the wisdom of your body and 
mind to face stress, pain and illness. New York: Delta Trade Paperbacks. 
 214 
Kabat-Zinn, J. (1994). Wherever you go, there you are: Mindfulness meditation in 
everyday life. New York: Hachette Books. 
Kabat-Zinn, J. (2003). Mindfulness-Based Interventions in Context: Past, Present, and 
Future. Clinical Psychology: Science and Practice, 10(2), 144–156. 
https://doi.org/10.1093/clipsy/bpg016 
Kang, M.-Y., Cho, S.-H., Yoo, M.-S., Kim, T., & Hong, Y.-C. (2014). Long working 
hours may increase risk of coronary heart disease. American Journal of Industrial 
Medicine, 57(11), 1227–1234. https://doi.org/10.1002/ajim.22367 
Kang, M. G., Koh, S. B., Cha, B. S., Park, J. K., Baik, S. K., & Chang, S. J. (2005). 
Job stress and cardiovascular risk factors in male workers. Preventive Medicine, 
40(5), 583–588. https://doi.org/10.1016/j.ypmed.2004.07.018 
Karademas, E. C. (2006). Self-efficacy, social support and well-being: The mediating 
role of optimism. Personality and Individual Differences, 40(6), 1281–1290. 
https://doi.org/10.1016/j.paid.2005.10.019 
Kawamoto, R., Tabara, Y., Kohara, K., Miki, T., Abe, M., Kusunoki, T., … Miki, T. 
(2012). Increased high-density lipoprotein cholesterol is associated with a high 
prevalence of pre-hypertension and hypertension in community-dwelling 
persons. Endocrine, 42, 321–328. https://doi.org/10.1007/s12020-012-9625-z 
Kersten, M., Kozak, A., Wendeler, D., Paderow, L., Nübling, M., & Nienhaus, A. 
(2014). Psychological stress and strain on employees in dialysis facilities: a cross-
sectional study with the Copenhagen Psychosocial Questionnaire. Journal of 
Occupational Medicine and Toxicology, 9(1), 4. https://doi.org/10.1186/1745-
6673-9-4 
Key, B. L., Campbell, T. S., Bacon, S. L., & Gerin, W. (2008). The influence of trait 
and state rumination on cardiovascular recovery from a negative emotional 
stressor. Journal of Behavioral Medicine, 31(3), 237–248. 
https://doi.org/10.1007/s10865-008-9152-9 
 215 
Kinjo, K., Sato, H., Sato, H., Shiotani, I., Kurotobi, T., Ohnishi, Y., … Osaka Acute 
Coronary Insufficiency Study (OACIS) Group. (2003). Variation during the week 
in the incidence of acute myocardial infarction: increased risk for Japanese 
women on Saturdays. Heart (British Cardiac Society), 89(4), 398–403. 
https://doi.org/10.1136/HEART.89.4.398 
Kinnunen, U., Feldt, T., Sianoja, M., de Bloom, J., Korpela, K., & Geurts, S. (2017). 
Identifying long-term patterns of work-related rumination: associations with job 
demands and well-being outcomes. European Journal of Work and 
Organizational Psychology, 26(4), 514–526. 
https://doi.org/10.1080/1359432X.2017.1314265 
Kinnunen, U., Feldt, T., Siltaloppi, M., & Sonnentag, S. (2011). Job demands–
resources model in the context of recovery: Testing recovery experiences as 
mediators. European Journal of Work and Organizational Psychology, 20(6), 
805–832. https://doi.org/10.1080/1359432X.2010.524411 
Kivimaki, M., Head, J., Ferrie, J. E., Shipley, M. J., Brunner, E., Vahtera, J., & 
Marmot, M. G. (2006). Work stress, weight gain and weight loss: evidence for 
bidirectional effects of job strain on body mass indey in the Whitehall II study. 
International Journal of Obesity, 30, 982–987. 
Kivimäki, M., Head, J., Ferrie, J. E., Shipley, M. J., Brunner, E., Vahtera, J., & 
Marmot, M. G. (2006). Work stress, weight gain and weight loss: evidence for 
bidirectional effects of job strain on body mass index in the Whitehall II study. 
International Journal of Obesity, 30(6), 982–987. 
https://doi.org/10.1038/sj.ijo.0803229 
Klein, E. M., Brähler, E., Dreier, M., Reinecke, L., Müller, K. W., Schmutzer, G., … 
Beutel, M. E. (2016). The German version of the Perceived Stress Scale - 
psychometric characteristics in a representative German community sample. 
BMC Psychiatry, 16. https://doi.org/10.1186/s12888-016-0875-9 
Kloner, R. A. (2006). Natural and Unnatural Triggers of Myocardial Infarction. 
 216 
Progress in Cardiovascular Diseases, 48(4), 285–300. 
https://doi.org/10.1016/J.PCAD.2005.07.001 
Ko Sir, K., Tement, S., Licardo, M., & Habe, K. (2015). Two sides of the same coin? 
The role of rumination and reflection in elementary school teachers’ classroom 
stress and burnout. Teaching and Teacher Education, 47, 131–141. 
https://doi.org/10.1016/j.tate.2015.01.006 
Kompier, M. A. J., Taris, T. W., & van Veldhoven, M. (2012). Tossing and turning--
insomnia in relation to occupational stress, rumination, fatigue, and well-being. 
Scandinavian Journal of Work, Environment & Health, 38(3), 238–246. 
https://doi.org/10.5271/sjweh.3263 
Koo, T. K., & Li, M. Y. (2016). A Guideline of Selecting and Reporting Intraclass 
Correlation Coefficients for Reliability Research. Journal of Chiropractic 
Medicine, 15(2), 155–163. https://doi.org/10.1016/j.jcm.2016.02.012 
Kourmousi, N., Darviri, C., Varvogli, L., & Alexopoulos, E. C. (2015). Teacher Stress 
Inventory : validation of the Greek version and perceived stress levels among, 8, 
81–88. https://doi.org/10.2147/PRBM.S74752 
Kris-Etherton, P. M., Pearson, T. A., Wan, Y., Hargrove, R. L., Moriarty, K., Fishell, 
V., & Etherton, T. D. (1999). High–monounsaturated fatty acid diets lower both 
plasma cholesterol and triacylglycerol concentrations. The American Journal of 
Clinical Nutrition, 70(6), 1009–1015. https://doi.org/10.1093/ajcn/70.6.1009 
Ku, D. N., & Woodruff, G. W. (1997). Blood flow in arteries. Annual Review of Fluid 
Mechanics, 29, 399–434. Retrieved from 
https://s3.amazonaws.com/academia.edu.documents/3469404/artigo02.pdf?AW
SAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=1557268339&Signat
ure=DoGaJG9akeG8tDbfauL%2FLnWZa%2F8%3D&response-content-
disposition=inline%3B filename%3DBlood_flow_in_arteries.pdf 
Kunz-Ebrecht, S. R., Kirschbaum, C., & Steptoe, A. (2004). Work stress, 
socioeconomic status and neuroendocrine activation over the working day. Social 
 217 
Science & Medicine (1982), 58(8), 1523–1530. https://doi.org/10.1016/S0277-
9536(03)00347-2 
Kupeli, N., Norton, S., Chilcot, J., Campbell, I. C., Schmidt, U. H., & Troop, N. A. 
(2017). Affect systems, changes in body mass index, disordered eating and stress: 
an 18-month longitudinal study in women. Health Psychology and Behavioral 
Medicine, 5(1), 214–228. https://doi.org/10.1080/21642850.2017.1316667 
Kwon, H.-J., & Lee, H.-J. (2017). Effect of vigorous physical activity on blood lipid 
and glucose. Journal of Exercise Rehabilitation, 13(6), 653–658. 
https://doi.org/10.12965/jer.1735150.575 
Kyriacou, C., & Sutcliffe, J. (1978). Teacher Stress: Prevalence, Sources, and 
Symptoms. British Journal of Educational Psychology, 48(2), 159–167. 
https://doi.org/10.1111/j.2044-8279.1978.tb02381.x 
Lacerda, S. S., Little, S. W., & Kozasa, E. H. (2018). A Stress Reduction Program 
Adapted for the Work Environment: A Randomized Controlled Trial With a 
Follow-Up. Frontiers in Psychology, 9, 668. 
https://doi.org/10.3389/fpsyg.2018.00668 
Lambert, C. E., Arbuckle, S. A., & Holden, R. R. (2016). The Marlowe-Crowne Social 
Desirability Scale outperforms the BIDR Impression Management Scale for 
identifying fakers. Journal of Research in Personality, 61(February), 80–86. 
https://doi.org/10.1016/j.jrp.2016.02.004 
Landsbergis, P. A., Dobson, M., Koutsouras, G., & Schnall, P. (2013a). Job strain and 
ambulatory blood pressure: a meta-analysis and systematic review. American 
Journal of Public Health, 103(3), e61-71. 
https://doi.org/10.2105/AJPH.2012.301153 
Landsbergis, P. A., Dobson, M., Koutsouras, G., & Schnall, P. (2013b). Job strain and 
ambulatory blood pressure: A meta-analysis and systematic review. American 
Journal of Public Health, 103(3), 61–72. 
https://doi.org/10.2105/AJPH.2012.301153 
 218 
Lawson, E. A., Eddy, K. T., Donoho, D., Misra, M., Miller, K. K., Meenaghan, E., … 
Klibanski, A. (2011). Appetite-regulating hormones cortisol and peptide YY are 
associated with disordered eating psychopathology, independent of body mass 
index. European Journal of Endocrinology, 164(2), 253–261. 
https://doi.org/10.1530/EJE-10-0523 
Lazarus, R., & Cohen, J. (1977). Environmental stress. In I. Altman & J. Wohlwill 
(Eds.), Human behaviour and environment: Advances in theory and research (pp. 
89–127). New York: Plentum Press. 
Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. New York: 
Springer. 
Lee, J.-M., Kim, H. C., Kang, J. I., & Suh, I. (2014). Association between stressful life 
events and resting heart rate. BMC Psychology, 2(1), 29. 
https://doi.org/10.1186/s40359-014-0029-0 
LEE, K., SUH, C., KIM, J.-E., & PARK, J. O. (2017). The impact of long working 
hours on psychosocial stress response among white-collar workers. Industrial 
Health, 55(1), 46. https://doi.org/10.2486/INDHEALTH.2015-0173 
Lewington, S., Whitlock, G., Clarke, R., Sherliker, P., Embeson, J., Halsey, J., … 
Collins, R. (2007). Blood cholesterol and vascular mortality by age, sex, and 
blood pressure: a meta-analysis of individual data from 61 prospective studies 
with 55 000 vascular deaths. The Lancet, 370(9602), 1829–1839. 
https://doi.org/10.1016/S0140-6736(07)61778-4 
Linderman, G. C., Lu, J., Lu, Y., Sun, X., Xu, W., Nasir, K., … Krumholz, H. M. 
(2018). Association of Body Mass Index With Blood Pressure Among 1.7 Million 
Chinese Adults. JAMA Network Open, 1(4), e181271. 
https://doi.org/10.1001/jamanetworkopen.2018.1271 
Lindsay, E. K., Chin, B., Greco, C. M., Young, S., Brown, K. W., Wright, A. G. C., 
… Creswell, J. D. (2018). How Mindfulness Training Promotes Positive 
Emotions: Dismantling Acceptance Skills Training in Two Randomized 
 219 
Controlled Trials. Journal of Personality and Social Psychology: Attitudes and 
Social Cognition, 115(6), 944–973. https://doi.org/10.1037/pspa0000134 
Lindsay, E. K., & Creswell, J. D. (2017). Mechanisms of mindfulness training: 
Monitor and Acceptance Theory (MAT). Clinical Psychology Review, 51, 48–59. 
https://doi.org/10.1016/j.cpr.2016.10.011 
Lindsay, E. K., Creswell, J. D., Bernstein, A., Vago, D., & Barnhofer, T. (2019). 
Mindfulness, acceptance, and emotion regulation: perspectives from Monitor and 
Acceptance Theory (MAT) This review comes from a themed issue on 
Mindfulness Edited by. Current Opinion in Psychology, 28, 120–125. 
https://doi.org/10.1016/j.copsyc.2018.12.004 
Lindsay, E. K., Young, S., Smyth, J. M., Brown, K. W., & Creswell, J. D. (2018). 
Acceptance lowers stress reactivity: Dismantling mindfulness training in a 
randomized controlled trial. Psychoneuroendocrinology, 87, 63–73. 
https://doi.org/10.1016/J.PSYNEUEN.2017.09.015 
Liu, M.-Y., Li, N., Li, W. A., & Khan, H. (2017). Association between psychosocial 
stress and hypertension: a systematic review and meta-analysis. Neurological 
Research, 39(6), 573–580. https://doi.org/10.1080/01616412.2017.1317904 
Lunau, T., Siegrist, J., Dragano, N., & Wahrendorf, M. (2015). The association 
between education and work stress: does the policy context matter? PloS One, 
10(3), e0121573. https://doi.org/10.1371/journal.pone.0121573 
Lusis, A. J. (2000). Atherosclerosis. Nature, 407(6801), 233–241. 
https://doi.org/10.1038/35025203 
Mache, S., Danzer, G., Klapp, B. F., & Groneberg, D. A. (2013). Surgeons’ work 
ability and performance in surgical care: Relations between organisational 
predictors, work engagement and work ability. Langenbeck’s Archives of 
Surgery, 398(2), 317–325. https://doi.org/10.1007/s00423-012-1044-3 
Macht, M. (2008). How emotions affect eating: A five-way model. Appetite, 50, 1–11. 
 220 
https://doi.org/10.1016/j.appet.2007.07.002 
Macht, M., & Mueller, J. (2007). Immediate effects of chocolate on experimentally 
induced mood states. Appetite, 49, 667–674. 
https://doi.org/10.1016/j.appet.2007.05.004 
Madsen, C. M., & Nordestgaard, B. G. (2018). Is It Time for New Thinking About 
High-Density Lipoprotein? Arteriosclerosis, Thrombosis, and Vascular Biology, 
38(3), 484–486. https://doi.org/10.1161/ATVBAHA.118.310727 
Madsen, C. M., Varbo, A., & Nordestgaard, B. G. (2017). Extreme high high-density 
lipoprotein cholesterol is paradoxically associated with high mortality in men and 
women: two prospective cohort studies. European Heart Journal, 38(32), 2478–
2486. https://doi.org/10.1093/eurheartj/ehx163 
Maduka, I. C., Neboh, E. E., & Ufelle, S. A. (2015). The relationship between serum 
cortisol, adrenaline, blood glucose and lipid profile of undergraduate students 
under examination stress. African Health Sciences, 15(1), 131–136. 
https://doi.org/10.4314/ahs.v15i1.18 
Magnusson Hanson, L. L., Westerlund, H., Goldberg, M., Zins, M., Vahtera, J., Hulvej 
Rod, N., … Kivimäki, M. (2017a). Work stress, anthropometry, lung function, 
blood pressure, and blood-based biomarkers: a cross-sectional study of 43,593 
French men and women. Scientific Reports, 7(1), 9282. 
https://doi.org/10.1038/s41598-017-07508-x 
Magnusson Hanson, L. L., Westerlund, H., Goldberg, M., Zins, M., Vahtera, J., Hulvej 
Rod, N., … Kivimäki, M. (2017b). Work stress, anthropometry, lung function, 
blood pressure, and blood-based biomarkers: a cross-sectional study of 43,593 
French men and women. Scientific Reports, 7(1), 9282. 
https://doi.org/10.1038/s41598-017-07508-x 
Mancia, G., Parati, G., Hennig, M., Flatau, B., Omboni, S., Glavina, F., … Zanchetti, 
A. (2001). Relation between blood pressure variability and carotid artery damage 
in hypertension: baseline data from the European Lacidipine Study on 
 221 
Atherosclerosis (ELSA). Journal of Hypertension, 19(11), 1981–1989. Retrieved 
from 
https://s3.amazonaws.com/academia.edu.documents/43482407/Relation_betwee
n_blood_pressure_variabil20160307-24351-
9c2v7f.pdf?AWSAccessKeyId=AKIAIWOWYYGZ2Y53UL3A&Expires=155
7267976&Signature=o6vxT0PGgmUhUt9BDWhi6ibNlbQ%253D&response-
content-disposition=inline%25 
Maruthur, N. M., Wang, N.-Y., & Appel, L. J. (2009). Lifestyle Interventions Reduce 
Coronary Heart Disease Risk. Circulation, 119(15), 2026–2031. 
https://doi.org/10.1161/CIRCULATIONAHA.108.809491 
Masicampo, E. J., & Baumeister, R. F. (2007). Relating Mindfulness and Self-
Regulatory Processes. Psychological Inquiry, 18(4), 255–258. 
https://doi.org/10.1080/10478400701598363 
McCarthy, V. J. C., Perry, I. J., & Greiner, B. A. (2014). Job control and ambulatory 
blood pressure. Scandinavian Journal of Work, Environment and Health, 40(5), 
457–464. https://doi.org/10.5271/sjweh.3435 
McClelland, A. B., Jones, K. V, & Douglas Gregg, M. E. (2009). Psychological and 
cumulative cardiovascular effects of repeated angry rumination and visuospatial 
suppression. International Journal of Psychophysiology, 74(2), 166–173. 
Retrieved from 
http://www.sciencedirect.com/science/article/pii/S0167876009002177 
McCubbin, J. A., Merritt, M. M., Sollers, J. J., Evans, M. K., Zonderman, A. B., Lane, 
R. D., … Thayer, J. F. (2011). Cardiovascular-emotional dampening: the 
relationship between blood pressure and recognition of emotion. Psychosomatic 
Medicine, 73(9), 743–750. https://doi.org/10.1097/PSY.0b013e318235ed55 
McEwen, B. S. (2007). Physiology and Neurobiology of Stress and Adaptation: 
Central Role of the Brain. Physiological Reviews, 87(3), 873–904. 
https://doi.org/10.1152/physrev.00041.2006 
 222 
McGee, S., & McGee, S. (2018). Blood Pressure. Evidence-Based Physical Diagnosis, 
121–134.e5. https://doi.org/10.1016/B978-0-323-39276-1.00017-2 
Mcguane, J. (2017). Investigating the effectiveness of a mobile-based mindfulness 
application on psychological well-being and rumination. Manchester 
Metropolitan University . Retrieved from http://e-
space.mmu.ac.uk/619204/1/Jasmine McGuane.pdf 
McNamara, J. M., & Buchanan, K. L. (2005). Stress, resource allocation, and 
mortality. Behavioral Ecology, 16(6), 1008–1017. 
https://doi.org/10.1093/beheco/ari087 
Mehling, W. E., Gopisetty, V., Daubenmier, J., Price, C. J., Hecht, F. M., & Stewart, 
A. (2009). Body awareness: construct and self-report measures. PloS One, 4(5), 
e5614. https://doi.org/10.1371/journal.pone.0005614 
Meier, B. P., Noll, S. W., & Molokwu, O. J. (2017). The sweet life: The effect of 
mindful chocolate consumption on mood. Appetite, 108, 21–27. 
https://doi.org/10.1016/J.APPET.2016.09.018 
Meijman, T. F., & Mulder, G. (1998). Psychological Aspects of Workload. In P. J. D. 
Drenth, H. Thierry, & C. J. Wolff (Eds.), Handbook of work and organizational 
psychology (pp. 5–33). Hove, England: Psychology Press. 
Mensink, R. P., Zock, P. L., Kester, A. D., & Katan, M. B. (2003). Effects of dietary 
fatty acids and carbohydrates on the ratio of serum total to HDL cholesterol and 
on serum lipids and apolipoproteins: a meta-analysis of 60 controlled trials. The 
American Journal of Clinical Nutrition, 77(5), 1146–1155. 
https://doi.org/10.1093/ajcn/77.5.1146 
Merkes, M. (2010). Mindfulness-based stress reduction for people with chronic 
diseases. Australian Journal of Primary Health, 16(3), 200. 
https://doi.org/10.1071/PY09063 
Michas, G., Micha, R., & Zampelas, A. (2014). Dietary fats and cardiovascular 
 223 
disease: Putting together the pieces of a complicated puzzle. Atherosclerosis, 
234(2), 320–328. https://doi.org/10.1016/J.ATHEROSCLEROSIS.2014.03.013 
Miksch, D., Lindemann, M. I. H., & Varghese, L. (2015). Minding the Mechanisms: 
A Discussion of How Mindfulness Leads to Positive Outcomes at Work. 
Industrial and Organizational Psychology, 8(4), 620–629. 
https://doi.org/10.1017/iop.2015.89 
MindApps. (2015). The Mindfulness App. Retrieved from 
https://themindfulnessapp.com/ 
Modesti, P. A., Morabito, M., Massetti, L., Rapi, S., Orlandini, S., Mancia, G., … 
Parati, G. (2013). Seasonal Blood Pressure Changes An Independent Relationship 
With Temperature and Daylight Hours Seasonal Effects &amp; Blood Pressure. 
Hypertension, 61, 908–914. 
https://doi.org/10.1161/HYPERTENSIONAHA.111.00315 
Moore, A., Gruber, T., Derose, J., & Malinowski, P. (2012). Regular, brief 
mindfulness meditation practice improves electrophysiological markers of 
attentional control. Frontiers in Human Neuroscience, 6, 18. 
https://doi.org/10.3389/fnhum.2012.00018 
Moreno-Jimenez, B., Mayo, M., Sanz-Vergel,  a. I., Geurts, S. a E., Rodriguez-Munoz,  
a., & Garrosa, E. (2008). Effects of work-family conflict on employee�s well- 
being: The moderating role of recovery experiences, (1). 
Morris, M. J., Beilharz, J. E., Maniam, J., Reichelt, A. C., & Westbrook, R. F. (2015). 
Why is obesity such a problem in the 21st century? The intersection of palatable 
food, cues and reward pathways, stress, and cognition. Neuroscience & 
Biobehavioral Reviews, 58, 36–45. 
https://doi.org/10.1016/j.neubiorev.2014.12.002 
Mozaffarian, D., Micha, R., & Wallace, S. (2010). Effects on Coronary Heart Disease 
of Increasing Polyunsaturated Fat in Place of Saturated Fat: A Systematic Review 
and Meta-Analysis of Randomized Controlled Trials. PLoS Med., 7(3), 1–10. 
 224 
Retrieved from http://www.prisma-statement. 
Mrazek, M. D., Franklin, M. S., Phillips, D. T., Baird, B., & Schooler, J. W. (2013). 
Mindfulness Training Improves Working Memory Capacity and GRE 
Performance While Reducing Mind Wandering. Psychological Science, 24(5), 
776–781. https://doi.org/10.1177/0956797612459659 
Muraven, M., & Baumeister, R. F. (2000). Self-regulation and depletion of limited 
resources: does self-control resemble a muscle? Psychological Bulletin, 126(2), 
247–259. https://doi.org/10.1037/0033-2909.126.2.247 
Nasser, J. A., Bradley, L. E., Leitzsch, J. B., Chohan, O., Fasulo, K., Haller, J., … Del 
Parigi, A. (2011). Psychoactive effects of tasting chocolate and desire for more 
chocolate. Physiology & Behavior, 104(1), 117–121. 
https://doi.org/10.1016/J.PHYSBEH.2011.04.040 
Neild, P. J., Syndercombe-Court, D., Keatinge, W. R., Donaldson, G. C., Mattock, M., 
& Caunce, M. (1994). Cold-induced increases in erythrocyte count, plasma 
cholesterol and plasma fibrinogen of elderly people without a comparable rise in 
protein C or factor X. Clinical Science (London, England : 1979), 86(1), 43–48. 
Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/8306550 
Nila, K., Holt, D. V., Ditzen, B., & Aguilar-Raab, C. (2016). Mindfulness-based stress 
reduction (MBSR) enhances distress tolerance and resilience through changes in 
mindfulness. Mental Health & Prevention, 4(1), 36–41. 
https://doi.org/10.1016/J.MHP.2016.01.001 
Nordang, K., Hall-Lord, M.-L., & Farup, P. G. (2010). Burnout in health-care 
professionals during reorganizations and downsizing. A cohort study in nurses. 
BMC Nursing, 9(1), 8. https://doi.org/10.1186/1472-6955-9-8 
Nordestgaard, B. G., & Varbo, A. (2014). Triglycerides and cardiovascular disease. 
Lancet (London, England), 384(9943), 626–635. https://doi.org/10.1016/S0140-
6736(14)61177-6 
 225 
Nuebling, M., Seidler, A., Garthus-Niegel, S., Latza, U., Wagner, M., Hegewald, J., 
… Letzel, S. (2013). The Gutenberg Health Study: measuring psychosocial 
factors at work and predicting health and work-related outcomes with the ERI 
and the COPSOQ questionnaire. BMC Public Health, 13(1), 538. 
https://doi.org/10.1186/1471-2458-13-538 
Nyberg, S. T., Fransson, E. I., Heikkilä, K., Alfredsson, L., Casini, A., Clays, E., … 
Kivimäki, M. (2013). Job Strain and Cardiovascular Disease Risk Factors: Meta-
Analysis of Individual-Participant Data from 47,000 Men and Women. PLoS 
ONE, 8(6), e67323. https://doi.org/10.1371/journal.pone.0067323 
Nyberg, S. T., Heikkilä, K., Fransson, E. I., Alfredsson, L., De Bacquer, D., Bjorner, 
J. B., … IPD-Work Consortium,  for the I.-W. (2012). Job strain in relation to 
body mass index: pooled analysis of 160 000 adults from 13 cohort studies. 
Journal of Internal Medicine, 272(1), 65–73. https://doi.org/10.1111/j.1365-
2796.2011.02482.x 
Nyklíček, I., Mommersteeg, P. M. C., Van Beugen, S., Ramakers, C., & Van Boxtel, 
G. J. (2013). Mindfulness-based stress reduction and physiological activity 
during acute stress: A randomized controlled trial. Health Psychology, 32(10), 
1110–1113. https://doi.org/10.1037/a0032200 
O’Connor, D. B., Jones, F., Conner, M., McMillan, B., & Ferguson, E. (2008). Effects 
of daily hassles and eating style on eating behavior. Health Psychology : Official 
Journal of the Division of Health Psychology, American Psychological 
Association, 27(1 Suppl), S20–S31. https://doi.org/10.1037/0278-
6133.27.1(Suppl.).S20 
Oda, E., & Kawai, R. (2011). High-density lipoprotein cholesterol is positively 
associated with hypertension in apparently healthy Japanese men and women. 
British Journal of Biomedical Science, 68(1), 29–33. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/21473259 
Office for National Statistics. (2018). Deaths registered in England and Wales: 2017. 
 226 
Retrieved from 
http://www.ons.gov.uk/file?uri=/peoplepopulationandcommunity/birthsdeathsan
dmarriages/deaths/datasets/deathsregisteredinenglandandwalesseriesdrreference
tables/2010tables1to4and6to14/tables14and614_tcm77-239849.xls 
Oliver, G., & Wardle, J. (1999). Perceived effects of stress on food choice. Physiology 
& Behavior, 66(3), 511–515. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/10357442 
Oliver, G., Wardle, J., & Gibson, E. L. (2000). Stress and Food Choice: A Laboratory 
Study. Psychosom Med, 62(6), 853–865. Retrieved from 
http://www.psychosomaticmedicine.org/content/62/6/853.full 
Osdoba, K. E., Mann, T., Redden, J. P., & Vickers, Z. (2015). Using food to reduce 
stress: Effects of choosing meal components and preparing a meal. Food Quality 
and Preference, 39, 241–250. 
https://doi.org/10.1016/J.FOODQUAL.2014.08.001 
Ottaviani, C. (2018). Brain-heart interaction in perseverative cognition. 
Psychophysiology, 55(7), 1–14. https://doi.org/10.1111/psyp.13082 
Ottaviani, C., Brosschot, J. F., Lonigro, A., Medea, B., Van Diest, I., & Thayer, J. F. 
(2017). Hemodynamic Profiles of Functional and Dysfunctional Forms of 
Repetitive Thinking. Annals of Behavioral Medicine, 51(2), 261–271. 
https://doi.org/10.1007/s12160-016-9851-3 
Ottaviani, C., Shapiro, D., & Couyoumdjian, A. (2013). Flexibility as the key for 
somatic health: From mind wandering to perseverative cognition. Biological 
Psychology, 94(1), 38–43. https://doi.org/10.1016/J.BIOPSYCHO.2013.05.003 
Ottaviani, C., Thayer, J. F., Verkuil, B., Lonigro, A., Medea, B., Couyoumdjian, A., 
& Brosschot, J. F. (2015). Physiological Concomitants of Perseverative 
Cognition: A Systematic Review and Meta-Analysis. Psychological Bulletin, 
142(3), 231–259. https://doi.org/10.1037/bul0000036 
 227 
Ottaviani, C., Thayer, J. F., Verkuil, B., Lonigro, A., Medea, B., Couyoumdjian, A., 
& Brosschot, J. F. (2016a). Physiological concomitants of perseverative 
cognition: A systematic review and meta-analysis. Psychological Bulletin, 
142(3), 231–259. https://doi.org/10.1037/bul0000036 
Ottaviani, C., Thayer, J. F., Verkuil, B., Lonigro, A., Medea, B., Couyoumdjian, A., 
& Brosschot, J. F. (2016b). Physiological concomitants of perseverative 
cognition: A systematic review and meta-analysis. Psychological Bulletin, 
142(3), 231–259. https://doi.org/10.1037/bul0000036 
Ottaviani, C., Verkuil, B., Ottaviani, C., Thayer, J. F., Verkuil, B., & Lonigro, A. 
(2016). Physiological Concomitants of Perseverative Cognition : A Systematic 
Review and Meta- Analysis Physiological Concomitants of Perseverative 
Cognition : A Systematic Review and Meta-Analysis, 142(May), 231–259. 
https://doi.org/10.1037/bul0000036 
Palatini, P., Longo, D., Toffanin, G., Bertolo, O., Zaetta, V., & Pessina, A. C. (2004). 
Wrist blood pressure overestimates blood pressure measured at the upper arm. 
Blood Pressure Monitoring, 9(2), 77–81. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/15096904 
Patterson, S. M., Gottdiener, J. S., Hecht, G., Vargot, S., & Krantz, D. S. (1993). 
Effects of acute mental stress on serum lipids: mediating effects of plasma 
volume. Psychosomatic Medicine, 55(6), 525–532. 
https://doi.org/10.1097/00006842-199311000-00008 
Payne, R. A., Wilkinson, I. B., & Webb, D. J. (2010). Arterial Stiffness and 
Hypertension. Hypertension, 55(1), 9–14. 
https://doi.org/10.1161/HYPERTENSIONAHA.107.090464 
Pejtersen, J. H., Kristensen, T. S., Borg, V., & Bjorner, J. B. (2010). The second 
version of the Copenhagen Psychosocial Questionnaire. Scandinavian Journal of 
Public Health, 38(3_suppl), 8–24. https://doi.org/10.1177/1403494809349858 
Perret-Guillaume, C., Joly, L., & Benetos, A. (2009). Heart Rate as a Risk Factor for 
 228 
Cardiovascular Disease. Progress in Cardiovascular Diseases, 52(1), 6–10. 
https://doi.org/10.1016/J.PCAD.2009.05.003 
Peter, R., Alfredsson, L., Hammar, N., Siegrist, J., Theorell, T., & Westerholm, P. 
(2002). Job strain, effort–reward imbalance, and coronary risk factors—
complementary job stress models in risk estimation? International Congress 
Series, 1241, 165–171. https://doi.org/10.1016/S0531-5131(02)00637-4 
Peters, S. A. E., Lind, L., Palmer, M. K., Grobbee, D. E., Crouse, J. R., O’Leary, D. 
H., … den Ruijter, H. M. (2012). Increased age, high body mass index and low 
HDL-C levels are related to an echolucent carotid intima-media: the METEOR 
study. Journal of Internal Medicine, 272(3), 257–266. 
https://doi.org/10.1111/j.1365-2796.2011.02505.x 
Phillips, D. P., Jarvinen, J. R., Abramson, I. S., & Phillips, R. R. (2004). Cardiac 
Mortality Is Higher Around Christmas and New Year’s Than at Any Other Time 
The Holidays as a Risk Factor for Death. Circulation, 110(25), 3781–3788. 
https://doi.org/10.1161/01.CIR.0000151424.02045.F7 
Piepoli, M. F., Hoes, A. W., Agewall, S., Albus, C., Brotons, C., Catapano, A. L., … 
ESC Scientific Document Group. (2016). 2016 European Guidelines on 
cardiovascular disease prevention in clinical practice: The Sixth Joint Task Force 
of the European Society of Cardiology and Other Societies on Cardiovascular 
Disease Prevention in Clinical Practice (constituted by representati. European 
Heart Journal, 37(29), 2315–2381. https://doi.org/10.1093/eurheartj/ehw106 
Pizzorno, J. E., Murray, M. T., Joiner-Bey, H., Pizzorno, J. E., Murray, M. T., & 
Joiner-Bey, H. (2016). Atherosclerosis. In The Clinician’s Handbook of Natural 
Medicine (pp. 82–111). Churchill Livingstone. https://doi.org/10.1016/B978-0-
7020-5514-0.00017-8 
Plaza, I., Demarzo, M. M. P., Herrera-Mercadal, P., & García-Campayo, J. (2013). 
Mindfulness-Based Mobile Applications: Literature Review and Analysis of 
Current Features. JMIR Mhealth and Uhealth, 1(2), e24. 
 229 
https://doi.org/10.2196/mhealth.2733 
Po\’\inhos, R., Alves, D., Vieira, E., Pinhão, S., Oliveira, B. M. P. M., & Correia, F. 
(2014). Eating behaviour among undergraduate students. Comparing nutrition 
students with other courses. Appetite. 
https://doi.org/10.1016/j.appet.2014.09.011 
Podsakoff, P. M., Mackenzie, S. B., Lee, J.-Y., & Podsakoff, N. P. (2003). Common 
Method Biases in Behavioral Research: A Critical Review of the Literature and 
Recommended Remedies. Journal of Applied Psychology, 88(5). 
https://doi.org/10.1037/0021-9010.88.5.879 
Potočnjak, I., Degoricija, V., Trbušić, M., Pregartner, G., Berghold, A., Marsche, G., 
& Frank, S. (2017). Serum Concentration of HDL Particles Predicts Mortality in 
Acute Heart Failure Patients OPEN. Scientific Reports, 1–7. 
https://doi.org/10.1038/srep46642 
Poulter, N. (2003). Global risk of cardiovascular disease. Heart, 89, ii2-ii5. Retrieved 
from www.heartjnl.com 
Public Health England. (2018). A Quick Guide to the Government’s Healthy Eating 
Recommendations. Retrieved from 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/att
achment_data/file/742746/A_quick_guide_to_govt_healthy_eating_update.pdf 
Pury, C. L. S., Mccubbin, J. A., Helfer, S. G., Galloway, C., & Mcmullen, L. J. (2004). 
Elevated Resting Blood Pressure and Dampened Emotional Response. 
Psychosomat, 66(4), 583–587. 
https://doi.org/10.1097/01.psy.0000130490.57706.88 
Qualtrics. (2018a). Provo, Utah , USA: Qualtrics. 
Qualtrics. (2018b). Provo, Utah , USA: Qualtrics. Retrieved from 
https://www.qualtrics.com 
Querstret, D., & Cropley, M. (2012a). Exploring the relationship between work-related 
 230 
rumination, sleep quality, and work-related fatigue. Journal of Occupational 
Health Psychology, 17(3), 341–353. https://doi.org/10.1037/a0028552 
Querstret, D., & Cropley, M. (2012b). Exploring the relationship between work-
related rumination, sleep quality, and work-related fatigue. Journal of 
Occupational Health Psychology, 17(3), 341–353. 
https://doi.org/10.1037/a0028552 
Querstret, D., & Cropley, M. (2013). Assessing treatments used to reduce rumination 
and/or worry: A systematic review. Clinical Psychology Review, 33(8), 996–
1009. Retrieved from 
http://www.sciencedirect.com/science/article/pii/S0272735813001207 
Querstret, D., Cropley, M., & Fife-Schaw, C. (2017). Internet-based instructor-led 
mindfulness for work-related rumination, fatigue, and sleep: Assessing facets of 
mindfulness as mechanisms of change. A randomized waitlist control trial. 
Journal of Occupational Health Psychology, 22(2), 153–169. Retrieved from 
http://epubs.surrey.ac.uk/809897/1/Manuscript_mindfulness for WRR fatigue 
and sleep_JoHP_accepted.pdf 
Querstret, D., Cropley, M., & Fife-Schaw, C. (2018). The Effects of an Online 
Mindfulness Intervention on Perceived Stress, Depression and Anxiety in a Non-
clinical Sample: A Randomised Waitlist Control Trial. Mindfulness, 9, 1825–
1836. https://doi.org/10.1007/s12671-018-0925-0 
Querstret Mark Cropley, D. (2012). Exploring the relationship between work-related 
rumination, sleep quality and work-related fatigue. Journal of Occupational 
Health Psychology, 17(3), 341–353. https://doi.org/10.1037/a0028552 
Radin, D., Hayssen, G., & Walsh, J. (2007). EFFECTS OF INTENTIONALLY 
ENHANCED CHOCOLATE ON MOOD. Explore, 3, 485–492. 
https://doi.org/10.1016/j.explore.2007.06.004 
Radstaak, M., Geurts, S. A. E., Brosschot, J. F., Cillessen, A. H. N., & Kompier, M. 
A. J. (2011). The role of affect and rumination in cardiovascular recovery from 
 231 
stress. International Journal of Psychophysiology, 81(3), 237–244. 
https://doi.org/10.1016/J.IJPSYCHO.2011.06.017 
Radstaak, M., Geurts, S. A. E., Brosschot, J. F., & Kompier, M. A. J. (2014). Music 
and Psychophysiological Recovery from Stress. Psychosomatic Medicine, 76(7), 
529–537. https://doi.org/10.1097/PSY.0000000000000094 
Rafieian-Kopaei, M., Setorki, M., Doudi, M., Baradaran, A., & Nasri, H. (2014). 
Atherosclerosis: process, indicators, risk factors and new hopes. International 
Journal of Preventive Medicine, 5(8), 927–946. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/25489440 
Rajamani, K., & Fisher, M. (2017). Chapter 20 – An Overview of Atherosclerosis. 
Primer on Cerebrovascular Diseases, 105–108. https://doi.org/10.1016/B978-0-
12-803058-5.00020-5 
Ramel, W., Goldin, P. R., Carmona, P. E., & Mcquaid, J. R. (2004). The Effects of 
Mindfulness Meditation on Cognitive Processes and Affect in Patients With Past 
Depression. Cognitive Therapy and Research, 28(4), 433–455. Retrieved from 
https://link.springer.com/content/pdf/10.1023%2FB%3ACOTR.0000045557.15
923.96.pdf 
Rapsomaniki, E., Timmis, A., George, J., Pujades-Rodriguez, M., Shah, A. D., 
Denaxas, S., … Hemingway, H. (2014). Blood pressure and incidence of twelve 
cardiovascular diseases: lifetime risks, healthy life-years lost, and age-specific 
associations in 1·25 million people. Lancet , 383(9932), 1899–1911. 
https://doi.org/10.1016/S0140-6736(14)60685-1 
Rau, R. (2006). The association between blood pressure and work stress: The 
importance of measuring isolated systolic hypertension. Work and Stress, 20(1), 
84–97. https://doi.org/10.1080/02678370600679447 
Riese, H., Van Doornen, L. J. P., Houtman, I. L. D., & De Geus, E. J. C. (2004). Job 
strain in relation to ambulatory blood pressure, heart rate, and heart rate 
variability among female nurses. Scandinavian Journal of Work, Environment 
 232 
and Health, 30(6), 477–485. https://doi.org/10.5271/sjweh.837 
Rippe, J. M., & Angelopoulos, T. J. (2015). Fructose-containing sugars and 
cardiovascular disease. Advances in Nutrition (Bethesda, Md.), 6(4), 430–439. 
https://doi.org/10.3945/an.114.008177 
Rippe, J. M., & Angelopoulos, T. J. (2016a). Relationship between Added Sugars 
Consumption and Chronic Disease Risk Factors: Current Understanding. 
Nutrients, 8(11). https://doi.org/10.3390/nu8110697 
Rippe, J. M., & Angelopoulos, T. J. (2016b). Sugars, obesity, and cardiovascular 
disease: results from recent randomized control trials. European Journal of 
Nutrition, 55(Suppl 2), 45–53. https://doi.org/10.1007/s00394-016-1257-2 
Robinette, J. W., & Charles, S. T. (2016a). Age, Rumination, and Emotional Recovery 
From a Psychosocial Stressor. The Journals of Gerontology. Series B, 
Psychological Sciences and Social Sciences, 71(2), 265–274. 
https://doi.org/10.1093/geronb/gbu097 
Robinette, J. W., & Charles, S. T. (2016b). Age, Rumination, and Emotional Recovery 
From a Psychosocial Stressor. The Journals of Gerontology. Series B, 
Psychological Sciences and Social Sciences, 71(2), 265–274. 
https://doi.org/10.1093/geronb/gbu097 
Roeser Robert W., D. of P. P. S. U. P. O. R. U. S. rroeser@pdx. edu�Schoner.-R. K. 
A. C., & Adolescent Development Lab University of British Columbia, V. B. C. 
Usj. A. D. of P. U. (2013). Mindfulness training and reductions in teacher stress 
and burnout: Results from two randomized, waitlist-control field trials. Journal 
of Educational Psychology, 105(3). https://doi.org/<a 
href="javascript:__doLinkPostBack(“‘,’ss~~DI%20%2210.1037%2Fa0032093
%22%7C%7Csl~~rl’,”’);" title="Search for 10.1037/a0032093" 
id="link10.1037a0032093">10.1037/a0032093</a> 
Rosato, V., Temple, N. J., La Vecchia, C., Castellan, G., Tavani, A., & Guercio, V. 
(2017). Mediterranean diet and cardiovascular disease: a systematic review and 
 233 
meta-analysis of observational studies. European Journal of Nutrition, 1–19. 
https://doi.org/10.1007/s00394-017-1582-0 
Rosenthal, T., & Alter, A. (2012). Occupational stress and hypertension. Journal of 
the American Society of Hypertension : JASH, 6(1), 2–22. 
https://doi.org/10.1016/j.jash.2011.09.002 
Rosenzweig, S., Greeson, J. M., Reibel, D. K., Green, J. S., Jasser, S. A., & Beasley, 
D. (2010). Mindfulness-based stress reduction for chronic pain conditions: 
Variation in treatment outcomes and role of home meditation practice. Journal of 
Psychosomatic Research, 68(1), 29–36. 
https://doi.org/10.1016/J.JPSYCHORES.2009.03.010 
Ross, N. (2017). School Workforce in England: November 2016. Retrieved from 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/att
achment_data/file/620825/SFR25_2017_MainText.pdf 
Rubin, J., Blaha, M. J., Budoff, M. J., Rivera, J. J., Shaw, L. J., Blankstein, R., … 
Nasir, K. (2012). The relationship between resting heart rate and incidence and 
progression of coronary artery calcification: The multi-ethnic study of 
atherosclerosis (MESA). Atherosclerosis, 220(1), 194–200. 
https://doi.org/10.1016/J.ATHEROSCLEROSIS.2011.06.033 
Rudoplhi, M. (2017). Klinikum Mittelbaden setzt die Konsolidierung fort. Retrieved 
from https://bnn.de/lokales/baden-baden/jahresergebnis-2016-weist-ein-defizit-
von-48-millionen-euro-aus 
Ruths, F. A., de Zoysa, N., Frearson, S. J., Hutton, J., Williams, J. M. G., & Walsh, J. 
(2013). Mindfulness-Based Cognitive Therapy for Mental Health 
Professionals—a Pilot Study. Mindfulness, 4(4), 289–295. 
https://doi.org/10.1007/s12671-012-0127-0 
Rye, K.-A., & Barter, P. J. (2012). Predictive value of different HDL particles for the 
protection against or risk of coronary heart disease. Biochimica et Biophysica 
Acta (BBA) - Molecular and Cell Biology of Lipids, 1821(3), 473–480. 
 234 
https://doi.org/10.1016/J.BBALIP.2011.10.012 
Schaufeli, W. B., Bakker, A. B., & van Rhenen, W. (2009). How changes in job 
demands and resources predict burnout, work engagement, and sickness 
absenteeism. Journal of Organizational Behavior, 30(December 2008), 839–862. 
https://doi.org/10.1002/job 
Schepers, R., & Markus, C. R. (2015). Gene × cognition interaction on stress-induced 
eating: Effect of rumination. Psychoneuroendocrinology, 54, 41–53. 
https://doi.org/10.1016/J.PSYNEUEN.2015.01.013 
Schepers, R., & Markus, C. R. (2017). Gene by cognition interaction on stress-induced 
attention bias for food: Effects of 5-HTTLPR and ruminative thinking. Biological 
Psychology, 128, 21–28. https://doi.org/10.1016/J.BIOPSYCHO.2017.07.002 
Schmidt, B., Bosch, J. A., Jarczok, M. N., Herr, R. M., Loerbroks, A., van Vianen, A. 
E. M., & Fischer, J. E. (2015). Effort-reward imbalance is associated with the 
metabolic syndrome - findings from the Mannheim Industrial Cohort Study 
(MICS). International Journal of Cardiology, 178, 24–28. 
https://doi.org/10.1016/j.ijcard.2014.10.115 
Schubert, C., Lambertz, M., Nelesen, R. A., Bardwell, W., Choi, J.-B., & Dimsdale, J. 
E. (2009). Effects of stress on heart rate complexity--a comparison between short-
term and chronic stress. Biological Psychology, 80(3), 325–332. 
https://doi.org/10.1016/j.biopsycho.2008.11.005 
Scott, C., & Johnstone, A. M. (2012). Stress and Eating Behaviour: Implications for 
Obesity. Obesity Facts, 5(2), 277–287. https://doi.org/10.1159/000338340 
Segura-García, C., De Fazio, P., Sinopoli, F., De Masi, R., & Brambilla, F. (2014). 
Food choice in disorders of eating behavior: Correlations with the 
psychopathological aspects of the diseases. Comprehensive Psychiatry, 55(5), 
1203–1211. https://doi.org/10.1016/j.comppsych.2014.02.013 
Shahnam, M., Roohafza, H., Sadeghi, M., Bahonar, A., & Sarrafzadegan, N. (2010). 
 235 
The correlation between lipid profile and stress levels in central iran: isfahan 
healthy heart program. ARYA Atherosclerosis, 6(3), 102–106. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/22577424 
Shamai, L., Lurix, E., Shen, M., Novaro, G. M., Szomstein, S., Rosenthal, R., … 
Asher, C. R. (2011). Association of Body Mass Index and Lipid Profiles: 
Evaluation of a Broad Spectrum of Body Mass Index Patients Including the 
Morbidly Obese. Obesity Surgery, 21(1), 42–47. https://doi.org/10.1007/s11695-
010-0170-7 
Shernoff, E. S., Mehta, T. G., Atkins, M. S., Torf, R., & Spencer, J. (2011). A 
Qualitative Study of the Sources and Impact of Stress Among Urban Teachers. 
School Mental Health, 3(2), 59–69. https://doi.org/10.1007/s12310-011-9051-z 
Sherwood, L. (2001). Human physiology from cells to systems (4th ed.). California: 
Brooks/Cole. 
Shimanoe, C., Hara, M., Nishida, Y., Nanri, H., Otsuka, Y., Nakamura, K., … Tanaka, 
K. (2015). Perceived Stress and Coping Strategies in Relation to Body Mass 
Index: Cross-Sectional Study of 12,045 Japanese Men and Women. PLOS ONE, 
10(2), e0118105. https://doi.org/10.1371/journal.pone.0118105 
Sieber, J. L. (2007). Stress and Eating Behaviors:  A Systematic Review.  University 
of Tennessee. Retrieved from http://trace.tennessee.edu/utk_gradthes/244 
Siegel, R. D., Germer, C. K., & Olendzki, A. (2008). Mindfulness: What Is It? Where 
Did It Come From? (F. Didonna, Ed.). New York: Springer. Retrieved from 
http://www.mindfulness-solution.com/Handouts/Mindfulness - What Is It - 
Where Did It Come From.pdf 
Siegrist, J., & Li, J. (2017). Work Stress and Altered Biomarkers: A Synthesis of 
Findings Based on the Effort–Reward Imbalance Model. International Journal of 
Environmental Research and Public Health, 14(11). 
https://doi.org/10.3390/IJERPH14111373 
 236 
Siltaloppi, M., Kinnunen, U., & Feldt, T. (2009). Recovery experiences as moderators 
between psychosocial work characteristics and occupational well-being. Work & 
Stress, 23(4), 330–348. https://doi.org/10.1080/02678370903415572 
Silverstein, R. G., Brown, A.-C. H., Roth, H. D., & Britton, W. B. (2011). Effects of 
mindfulness training on body awareness to sexual stimuli: implications for female 
sexual dysfunction. Psychosomatic Medicine, 73(9), 817–825. 
https://doi.org/10.1097/PSY.0b013e318234e628 
Sindermann, C., Markett, S., Jung, S., & Montag, C. (2018). Genetic Variation of 
COMT Impacts Mindfulness and Self-Reported Everyday Cognitive Failures but 
Not Self-Rated Attentional Control. Mindfulness, 9(5), 1479–1485. 
https://doi.org/10.1007/s12671-018-0893-4 
Singh, K., & Rohatgi, A. (2018a). Examining the paradox of high high-density 
lipoprotein and elevated cardiovascular risk. Journal of Thoracic Disease, 10(1), 
109–112. https://doi.org/10.21037/jtd.2017.12.97 
Singh, K., & Rohatgi, A. (2018b). Examining the paradox of high high-density 
lipoprotein and elevated cardiovascular risk. Journal of Thoracic Disease, 10(1), 
109–112. https://doi.org/10.21037/jtd.2017.12.97 
Siri-tarino, P. W., Sun, Q., Hu, F. B., & Krauss, R. M. (2010). Meta-analysis of 
prospective cohort studies evaluating the association of saturated fat with 
cardiovascular disease 1 – 5. American Journal of Clinical Nutrition, 91(3), 535–
546. https://doi.org/10.3945/ajcn.2009.27725.1 
Sluiter, J. K., Frings-Dresen, M. H. W., van der Beek, A. J., & Meijman, T. F. (2001). 
The relation between work-induced neuroendocrine reactivity and recovery, 
subjective need for recovery, and health status. Journal of Psychosomatic 
Research, 50(1), 29–37. https://doi.org/10.1016/S0022-3999(00)00213-0 
Soler, J., Cebolla, A., Feliu-Soler, A., Demarzo, M. M. P., Pascual, J. C., Baños, R., & 
García-Campayo, J. (2014). Relationship between Meditative Practice and Self-
Reported Mindfulness: The MINDSENS Composite Index. PLoS ONE, 9(1), 
 237 
e86622. https://doi.org/10.1371/journal.pone.0086622 
Sommer, I., MacKenzie, H., Venter, C., & Dean, T. (2012). Factors influencing food 
choices of food-allergic consumers: findings from focus groups. European 
Journal of Allergy and Clinical Immunology, 67(10), 1319–1322. 
https://doi.org/10.1111/j.1398-9995.2012.02883.x 
Sonnentag, S. (2001). Work, recovery activities, and individual well-being: A diary 
study. Journal of Occupational Health Psychology, 6(3), 196–210. 
Sonnentag, S. (2010). Recovery from fatigue: The role of psychological detachment. 
Cognitive Fatigue: Multidisciplinary Perspectives on Current Research and 
Future Applications., (2005), 253–272. https://doi.org/10.1037/12343-012 
Sonnentag, S., & Bayer, U.-V. (2005). Switching off mentally: predictors and 
consequences of psychological detachment from work during off-job time. 
Journal of Occupational Health Psychology, 10(4), 393–414. 
https://doi.org/10.1037/1076-8998.10.4.393 
Sonnentag, S., Binnewies, C., & Mojza, E. J. (2008). &quot;Did You Have A Nice 
Evening?&quot;A Day-Level Study on Recovery Experiences, Sleep, and Affect. 
Journal of Applied Psychology, 93(3), 674–684. Retrieved from 
http://www.ub.uni-konstanz.de/kops/volltexte/2008/5650/ 
Sonnentag, S., Binnewies, C., & Mojza, E. J. (2010). Staying well and engaged when 
demands are high: the role of psychological detachment. The Journal of Applied 
Psychology, 95(5), 965–976. https://doi.org/10.1037/a0020032 
Sonnentag, S., & Fritz, C. (2007). The Recovery Experience Questionnaire: 
development and validation of a measure for assessing recuperation and 
unwinding from work. Journal of Occupational Health Psychology, 12(3), 204–
221. https://doi.org/10.1037/1076-8998.12.3.204 
Sonnentag, S., & Fritz, C. (2015). Recovery from job stress: The stressor-detachment 
model as an integrative framework. Journal of Organizational Behavior, 36(S1), 
 238 
S72--S103. https://doi.org/10.1002/job.1924 
Sonnentag, S., & Grant, A. M. (2012). Doing good at work feels good at home, but not 
right away: When and why perceived prosocial impact predicts positive affect. 
Personnel Psychology, 65(3), 495–530. https://doi.org/10.1111/j.1744-
6570.2012.01251.x 
Sonnentag, S., Kuttler, I., & Fritz, C. (2010a). Job stressors, emotional exhaustion, and 
need for recovery: A multi-source study on the benefits of psychological 
detachment. Journal of Vocational Behavior, 76(3), 355–365. 
https://doi.org/10.1016/j.jvb.2009.06.005 
Sonnentag, S., Kuttler, I., & Fritz, C. (2010b). Job stressors, emotional exhaustion, and 
need for recovery: A multi-source study on the benefits of psychological 
detachment. Journal of Vocational Behavior, 76(3), 355–365. 
https://doi.org/10.1016/j.jvb.2009.06.005 
Sonnentag, S., & Natter, E. (2004). Flight Attendants’ Daily Recovery From Work: Is 
There No Place Like Home? International Journal of Stress Management, 11(4), 
366–391. https://doi.org/10.1037/1072-5245.11.4.366 
Sonnentag, S., Unger, D., & Nägel, I. J. (2013). Workplace conflict and employee 
well‐being. International Journal of Conflict Management. 
Steinberg, D. (1997). Low density lipoprotein oxidation and its pathobiological 
significance. The Journal of Biological Chemistry, 272(34), 20963–20966. 
https://doi.org/10.1074/JBC.272.34.20963 
Steptoe, A., & Brydon, L. (2005a). Associations between acute lipid stress responses 
and fasting lipid levels 3 years later. Health Psychology, 24(6), 601–607. 
https://doi.org/10.1037/0278-6133.24.6.601 
Steptoe, A., & Brydon, L. (2005b). Associations Between Acute Lipid Stress 
Responses and Fasting Lipid Levels 3 Years Later. Health Psychology, 24(6), 
601–607. https://doi.org/10.1037/0278-6133.24.6.601 
 239 
Stoney, C. (2017). Lipids and Lipoproteins. In Stress: Neuroendocrinology and 
Neurobiology (pp. 287–294). https://doi.org/10.1016/B978-0-12-802175-
0.00028-0 
Su, C.-T., Chiu, W.-T., Tsai, M.-C., Lin, C.-F., Yang, H.-J., & Shieh, Y.-H. (2002). 
Arterial blood pressure and blood lipids as cardiovascular risk factors and 
occupational stress in Taiwan. International Journal of Cardiology, 81(2–3), 
181–187. https://doi.org/10.1016/s0167-5273(01)00565-4 
Sütterlin, S., Paap, M. C. S., Babic, S., Kübler, A., & Vögele, C. (2012). Rumination 
and Age: Some Things Get Better. Journal of Aging Research, 2012, 1–10. 
https://doi.org/10.1155/2012/267327 
Suwimol, S., Pimpanit, L., Aporn, M., Pichita, S., Ratiyaporn, S., & Wiroj, J. (2012). 
Impact of Fruit and Vegetables on Oxidative Status and Lipid Profiles in Healthy 
Individuals. Food and Public Health, 2(4), 113–118. 
https://doi.org/10.5923/j.fph.20120204.06 
Tan, C. C., & Chow, C. M. (2014a). Stress and emotional eating: The mediating role 
of eating dysregulation. Personality and Individual Differences, 66, 1–4. 
https://doi.org/10.1016/j.paid.2014.02.033 
Tan, C. C., & Chow, C. M. (2014b). Stress and emotional eating: The mediating role 
of eating dysregulation. Personality and Individual Differences, 66, 1–4. 
https://doi.org/10.1016/J.PAID.2014.02.033 
Tang, Y.-Y., Hölzel, B. K., & Posner, M. I. (2015). The neuroscience of mindfulness 
meditation. Nature Rewiews, 16, 213–225. https://doi.org/10.1038/nrn3916 
Tang, Y.-Y., Yang, L., Leve, L. D., & Harold, G. T. (2012). Improving Executive 
Function and its Neurobiological Mechanisms through a Mindfulness-Based 
Intervention: Advances within the Field of Developmental Neuroscience. Child 
Development Perspectives, 6(4), 361–366. https://doi.org/10.1111/j.1750-
8606.2012.00250.x 
 240 
Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control predicts 
good adjustment, less pathology, better grades, and interpersonal success. Journal 
of Personality, 72(2), 271–324. https://doi.org/10.1111/j.0022-
3506.2004.00263.x 
Taris, T. W., Geurts, S. a. E., Schaufeli, W. B., Blonk, R. W. B., & Lagerveld, S. E. 
(2008). All day and all of the night: The relative contribution of two dimensions 
of workaholism to well-being in self-employed workers. Work & Stress, 22(2), 
153–165. https://doi.org/10.1080/02678370701758074 
Te Morenga, L. A., Howatson, A. J., Jones, R. M., & Mann, J. (2014). Dietary sugars 
and cardiometabolic risk: systematic review and meta-analyses of randomized 
controlled trials of the effects on blood pressure and lipids. The American Journal 
of Clinical Nutrition, 100(1), 65–79. https://doi.org/10.3945/ajcn.113.081521 
Teasdale, J. D. (1999). Emotional processing, three modes of mind and the prevention 
of relapse in depression. Behaviour Research and Therapy, 37, 53–77. Retrieved 
from https://pdf.sciencedirectassets.com/271799/1-s2.0-
S0005796700X00472/1-s2.0-S0005796799000509/main.pdf?x-amz-security-
token=AgoJb3JpZ2luX2VjEFgaCXVzLWVhc3QtMSJHMEUCIFafy2kVcwvcq
LCtMGuMlDIKwLLjGJASXHfrDkfByvNAAiEAhJhf9qy75SzcA4kvEK3jEPA
WG%252FNy5pygkYimUCnm%252 
Teisala, T., Mutikainen, S., Tolvanen, A., Rottensteiner, M., Leskinen, T., Kaprio, J., 
… Kujala, U. M. (2014). Associations of physical activity, fitness, and body 
composition with heart rate variability–based indicators of stress and recovery on 
workdays: a cross-sectional study. Journal of Occupational Medicine and 
Toxicology, 9(1), 16. https://doi.org/10.1186/1745-6673-9-16 
ten Brummelhuis, L. L., & Bakker, A. B. (2012). A resource perspective on the work–
home interface: The work–home resources model. American Psychologist, 67(7), 
545–556. https://doi.org/10.1037/a0027974 
Tenk, J., Mátrai, P., Hegyi, P., Rostás, I., Garami, A., Szabó, I., … Balaskó, M. (2018). 
 241 
Perceived stress correlates with visceral obesity and lipid parameters of the 
metabolic syndrome: A systematic review and meta-analysis. 
Psychoneuroendocrinology, 95, 63–73. 
https://doi.org/10.1016/J.PSYNEUEN.2018.05.014 
Teper, R., Segal, Z. V., & Inzlicht, M. (2013). Inside the Mindful Mind. Current 
Directions in Psychological Science, 22(6), 449–454. 
https://doi.org/10.1177/0963721413495869 
Tomlinson, E. R., Yousaf, O., Vittersø, A. D., & Jones, L. (2018). Dispositional 
Mindfulness and Psychological Health: a Systematic Review. Mindfulness, 9(1), 
23–43. https://doi.org/10.1007/s12671-017-0762-6 
Torres, N., Guevara-Cruz, M., Vel Azquez-Villegas, L. A., & Tovar, A. R. (2015). 
Nutrition and Atherosclerosis. Archives of Medical Research, 46(5), 408–426. 
https://doi.org/10.1016/j.arcmed.2015.05.010 
Torres, S. J., & Nowson, C. A. (2007). Relationship between stress, eating behavior, 
and obesity. Nutrition (Burbank, Los Angeles County, Calif.), 23(11–12), 887–
894. https://doi.org/10.1016/j.nut.2007.08.008 
Toth, P. P. (2016). Triglyceride-rich lipoproteins as a causal factor for cardiovascular 
disease. Vascular Health and Risk Management, 12, 171–183. 
https://doi.org/10.2147/VHRM.S104369 
Tryon, M. S., Carter, C. S., DeCant, R., & Laugero, K. D. (2013). Chronic stress 
exposure may affect the brain’s response to high calorie food cues and predispose 
to obesogenic eating habits. Physiology & Behavior, 120, 233–242. 
https://doi.org/10.1016/J.PHYSBEH.2013.08.010 
Tryon, M. S., DeCant, R., & Laugero, K. D. (2013). Having your cake and eating it 
too: a habit of comfort food may link chronic social stress exposure and acute 
stress-induced cortisol hyporesponsiveness. Physiology & Behavior, 114–115, 
32–37. https://doi.org/10.1016/j.physbeh.2013.02.018 
 242 
Urbaniak, G. C., & Plous, S. (2013). Research Randomizer (Version4.0). Retrieved 
from https://www.randomizer.org/about/ 
Vago, D. R., & Silbersweig, D. A. (2012). Self-awareness, self-regulation, and self-
transcendence (S-ART): a framework for understanding the neurobiological 
mechanisms of mindfulness. Frontiers in Human Neuroscience, 6, 296. 
https://doi.org/10.3389/fnhum.2012.00296 
Vahle-Hinz, T., Bamberg, E., Dettmers, J., Friedrich, N., & Keller, M. (2014). Effects 
of work stress on work-related rumination, restful sleep, and nocturnal heart rate 
variability experienced on workdays and weekends. Journal of Occupational 
Health Psychology, 19(2), 217–230. https://doi.org/10.1037/a0036009 
Vahle-Hinz, T., Mauno, S., de Bloom, J., & Kinnunen, U. (2017). Rumination for 
innovation? Analysing the longitudinal effects of work-related rumination on 
creativity at work and off-job recovery. Work & Stress, 0(0), 1–23. 
https://doi.org/10.1080/02678373.2017.1303761 
Van Den Hurk, P. A. M., Giommi, F., Gielen, S. C., Speckens, A. E. M., & Barendregt, 
H. P. (2010). Greater efficiency in attentional processing related to mindfulness 
meditation. The Quarterly Journal of Experimental Psychology, 63(6), 1168–
1180. https://doi.org/10.1080/17470210903249365 
van Emmerik, A. A. P., Berings, F., & Lancee, J. (2018). Efficacy of a Mindfulness-
Based Mobile Application: a Randomized Waiting-List Controlled Trial. 
Mindfulness, 9(1), 187–198. https://doi.org/10.1007/s12671-017-0761-7 
van Hooff, M. L. M., & van Hooft, E. A. J. (2014). Boredom at work: proximal and 
distal consequences of affective work-related boredom. Journal of Occupational 
Health Psychology, 19(3), 348–359. https://doi.org/10.1037/a0036821 
van Strien, T., Frijters, J. E., Bergers, G. P., & Defares, P. B. (n.d.). The Dutch Eating 
Behavior Questionnaire (DEBQ) for Assessment of Restrained, Emotional, and 
External Eating Behavior. 
 243 
Van Strien, T., Frijters, J. E. R., Bergers, G. P. A., & Defares, P. B. (1986). The Dutch 
Eating Behavior Questionnaire (DEBQ) for Assessment of Restrained, 
Emotional, and External Eating Behaviour. International Journal of Eating 
Disorders, 5(2), 295–315. 
van Strien, T., Peter Herman, C., & Anschutz, D. (2012). The predictive validity of the 
DEBQ-external eating scale for eating in response to food commercials while 
watching television. International Journal of Eating Disorders, 45(2), 257–262. 
https://doi.org/10.1002/eat.20940 
Vanavanan, S., Srisawasdi, P., Rochanawutanon, M., Kumproa, N., Kruthkul, K., & 
Kroll, M. H. (2018). Performance of body mass index and percentage of body fat 
in predicting cardiometabolic risk factors in Thai adults. Diabetes, Metabolic 
Syndrome and Obesity : Targets and Therapy, 11, 241–253. 
https://doi.org/10.2147/DMSO.S167294 
Vandevala, T., Pavey, L., Chelidoni, O., Chang, N.-F., Creagh-Brown, B., & Cox, A. 
(2017a). Psychological rumination and recovery from work in intensive care 
professionals: associations with stress, burnout, depression and health. Journal of 
Intensive Care, 5(1), 16. https://doi.org/10.1186/s40560-017-0209-0 
Vandevala, T., Pavey, L., Chelidoni, O., Chang, N.-F., Creagh-Brown, B., & Cox, A. 
(2017b). Psychological rumination and recovery from work in intensive care 
professionals: associations with stress, burnout, depression and health. Journal of 
Intensive Care, 5(1), 16. https://doi.org/10.1186/s40560-017-0209-0 
Vedel-Krogh, S., Kobylecki, C. J., Nordestgaard, B. G., & Langsted, A. (2019). The 
Christmas holidays are immediately followed by a period of 
hypercholesterolemia. Atherosclerosis, 281, 121–127. 
https://doi.org/10.1016/j.atherosclerosis.2018.12.011 
Vega-López, S., Matthan, N. R., Ausman, L. M., Ai, M., Otokozawa, S., Schaefer, E. 
J., & Lichtenstein, A. H. (2009). Substitution of vegetable oil for a partially-
hydrogenated fat favorably alters cardiovascular disease risk factors in 
 244 
moderately hypercholesterolemic postmenopausal women. Atherosclerosis, 
207(1), 208–212. https://doi.org/10.1016/j.atherosclerosis.2009.03.039 
Verkuil, B., Brosschot, J. F., Gebhardt, W. A., & Thayer, J. F. (2010). When Worries 
Make You Sick: A Review of Perseverative Cognition, the Default Stress 
Response and Somatic Health. Journal of Experimental Psychopathology JEP, 1, 
87–118. https://doi.org/10.5127/jep.009110 
Verkuil, B., Brosschot, J. F., Gebhardt, W. A., & Thayer, J. F. (2011). Emotion 
regulation and well-being. In I. Nyklíček, A. Vingerhoets, & M. Zeelenberg 
(Eds.) (pp. 85–100). New York: Springer. https://doi.org/10.1007/978-1-4419-
6953-8 
Versluis, A., Verkuil, B., Spinhoven, P., & Brosschot, J. F. (2018). Effectiveness of a 
smartphone-based worry-reduction training for stress reduction: A randomized-
controlled trial. Psychology and Health, 33(9), 1079–1099. 
https://doi.org/10.1080/08870446.2018.1456660 
Virgili, M. (2015). Mindfulness-Based Interventions Reduce Psychological Distress 
in Working Adults: a Meta-Analysis of Intervention Studies. Mindfulness, 6(2), 
326–337. https://doi.org/10.1007/s12671-013-0264-0 
Virtanen, M., Heikkilä, K., Jokela, M., Ferrie, J. E., Batty, G. D., Vahtera, J., & 
Kivimäki, M. (2012). Long working hours and coronary heart disease: a 
systematic review and meta-analysis. American Journal of Epidemiology, 176(7), 
586–596. https://doi.org/10.1093/aje/kws139 
Vogt, B. A. (2016). Midcingulate cortex: Structure, connections, homologies, 
functions and diseases. Journal of Chemical Neuroanatomy, 74, 28–46. 
https://doi.org/10.1016/J.JCHEMNEU.2016.01.010 
Von Thiele Schwarz, U. (2011). Inability to withdraw from work as related to poor 
next-day recovery and fatigue among women. Applied Psychology, 60(3), 377–
396. https://doi.org/10.1111/j.1464-0597.2011.00440.x 
 245 
Vrijkotte, T. G., van Doornen, L. J., & de Geus, E. J. (2000). Effects of work stress on 
ambulatory blood pressure, heart rate, and heart rate variability. Hypertension, 
35(4), 880–886. https://doi.org/10.1161/01.HYP.35.4.880 
Wallis, D. J., & Hetherington, M. M. (2004). Stress and eating: the effects of ego-
threat and cognitive demand on food intake in restrained and emotional eaters. 
Appetite, 43(1), 39–46. https://doi.org/10.1016/j.appet.2004.02.001 
Wallis, D. J., & Hetherington, M. M. (2009). Emotions and eating. Self-reported and 
experimentally induced changes in food intake under stress. Appetite, 52(2), 355–
362. https://doi.org/10.1016/j.appet.2008.11.007 
Wang, H., & Peng, D.-Q. (2011). New insights into the mechanism of low high-density 
lipoprotein cholesterol in obesity. Lipids in Health and Disease, 10, 176. 
https://doi.org/10.1186/1476-511X-10-176 
Wang, L., Sikand, G., & Wong, N. D. (2016). Nutrition, Diet Quality, and 
Cardiovascular Health. Molecular Basis of Nutrition and Aging. Elsevier Inc. 
https://doi.org/10.1016/B978-0-12-801816-3.00023-6 
Wang, W., Hernandez, I., Newman, D. A., He, J., & Bian, J. (2016). Twitter Analysis: 
Studying US Weekly Trends in Work Stress and Emotion. Applied Psychology, 
65(2), 355–378. https://doi.org/10.1111/apps.12065 
Ward, A., & Mann, T. (2000). Don’t Mind If I Do: Disinhibited Eating Under 
Cognitive Load. Journal of Personality and Social Psychology, 78(4), 75–763. 
Retrieved from http://www.dishlab.org/blog/wp-content/uploads/2013/06/Ward-
Mann-2000.pdf 
Wardle, J., Chida, Y., Gibson, E. L., Whitaker, K. L., & Steptoe, A. (2011). Stress and 
Adiposity: A Meta-Analysis of Longitudinal Studies. Obesity, 19(4), 771–778. 
https://doi.org/10.1038/oby.2010.241 
Waugh, C. E., Panage, S., Mendes, W. B., & Gotlib, I. H. (2010). Cardiovascular and 
affective recovery from anticipatory threat. Biological Psychology, 84(2), 169–
 246 
175. https://doi.org/10.1016/j.biopsycho.2010.01.010 
Weijenberg, M. P., Feskens, E. J., & Kromhout, D. (1996). Age-related changes in 
total and high-density-lipoprotein cholesterol in elderly Dutch men. American 
Journal of Public Health, 86(6), 798–803. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/8659652 
Wendsche, J., & Lohmann-Haislah, A. (2017a). A meta-analysis on antecedents and 
outcomes of detachment from work. Frontiers in Psychology, 7(JAN), 1–24. 
https://doi.org/10.3389/fpsyg.2016.02072 
Wendsche, J., & Lohmann-Haislah, A. (2017b). A Meta-Analysis on Antecedents and 
Outcomes of Detachment from Work. Frontiers in Psychology, 7, 2072. 
https://doi.org/10.3389/fpsyg.2016.02072 
Whitman, M. V, Halbesleben, J. R. B., & Holmes, O. (2014). Abusive supervision and 
feedback avoidance: The mediating role of emotional exhaustion. Journal of 
Organizational Behavior, 35(1), 38–53. https://doi.org/10.1002/job.1852 
WHO. (2015). Q &amp; As on hypertension. Retrieved May 7, 2019, from 
https://www.who.int/features/qa/82/en/ 
Wiley, J., Hülsheger, U. R., Walkowiak, A., & Thommes, M. S. (2018). How can 
mindfulness be promoted? Workload and recovery experiences as antecedents of 
daily fluctuations in mindfulness. Journal of Occupational and Organizational 
Psychology, 91, 261–284. https://doi.org/10.1111/joop.12206 
Willich, S. N., Löwel, H., Lewis, M., Hörmann, A., Arntz, H. R., & Keil, U. (1994). 
Weekly variation of acute myocardial infarction. Increased Monday risk in the 
working population. Circulation, 90(1), 87–93. 
https://doi.org/10.1161/01.CIR.90.1.87 
Wirtz, P. H., Ehlert, U., Bärtschi, C., Redwine, L. S., & von Känel, R. (2009). Changes 
in plasma lipids with psychosocial stress are related to hypertension status and 
the norepinephrine stress response. Metabolism, 58(1), 30–37. 
 247 
https://doi.org/10.1016/J.METABOL.2008.08.003 
Wisting, L., Reas, D. L., Bang, L., Skrivarhaug, T., Dahl-Jørgensen, K., & Rø, Ø. 
(2017). Eating patterns in adolescents with type 1 diabetes: Associations with 
metabolic control, insulin omission, and eating disorder pathology. Appetite, 114, 
226–231. https://doi.org/10.1016/j.appet.2017.03.035 
Wittmann, M., Peter, J., Gutina, O., Otten, S., Kohls, N., & Meissner, K. (2014). 
Individual differences in self-attributed mindfulness levels are related to the 
experience of time and cognitive self-control. Personality and Individual 
Differences, 64, 41–45. https://doi.org/10.1016/j.paid.2014.02.011 
World Health Organization. (2017). Cardiovascular diseases (CVDs). Retrieved May 
4, 2019, from https://www.who.int/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds) 
World Health Organization (WHO). (2013). Global Action Plan for the Prevention and 
Control of NCDs 2013-2020, 55. Retrieved from 
http://www.who.int/nmh/events/ncd_action_plan/en/ 
Wu, C.-Y., Hu, H.-Y., Chou, Y.-J., Huang, N., Chou, Y.-C., & Li, C.-P. (2015). High 
Blood Pressure and All-Cause and Cardiovascular Disease Mortalities in 
Community-Dwelling Older Adults. Medicine, 94(47), e2160. 
https://doi.org/10.1097/MD.0000000000002160 
Xanthopoulou, D., Bakker, A. B., Demerouti, E., & Schaufeli, W. B. (2007). The role 
of personal resources in the job demands-resources model. International Journal 
of Stress Management, 14(2), 121–141. https://doi.org/10.1037/1072-
5245.14.2.121 
Yang, Q., Zhang, Z., Gregg, E. W., Flanders, W. D., Merritt, R., & Hu, F. B. (2014). 
Added Sugar Intake and Cardiovascular Diseases Mortality Among US Adults. 
JAMA Internal Medicine, 174(4), 516. 
https://doi.org/10.1001/jamainternmed.2013.13563 
 248 
Yau, Y. H. C., & Potenza, M. N. (2013). Stress and eating behaviors. Minerva 
Endocrinologica, 38(3), 255–267. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/24126546 
Yu, E., & Hu, F. B. (2018). Dairy Products, Dairy Fatty Acids, and the Prevention of 
Cardiometabolic Disease: a Review of Recent Evidence. Current Atherosclerosis 
Reports, 20(5), 24. https://doi.org/10.1007/s11883-018-0724-z 
Zahner, M., & Hägele, C. (2016). Bündnis-Pressemitteilung: Der Konflikt am 
Klinikum Ludwigsburg weitet sich aus! | ver.di in den Kliniken Ludwigsburg-
Bietigheim. Retrieved from 
https://klinikumludwigsburg.wordpress.com/2015/12/10/buendnis-
pressemitteilung-der-konflikt-am-klinikum-ludwigsburg-weitet-sich-aus/ 
Zanoni, P., Khetarpal, S. A., Larach, D. B., Hancock-Cerutti, W. F., Millar, J. S., 
Cuchel, M., … Rader, D. J. (2016). Rare variant in scavenger receptor BI raises 
HDL cholesterol and increases risk of coronary heart disease. Science, 351(6278), 
1166–1171. https://doi.org/10.1126/science.aad3517 
Zawadzki, M. J., Scott, S. B., Almeida, D. M., Lanza, S. T., Conroy, D. E., Sliwinski, 
M. J., … Smyth, J. M. (2019). Understanding stress reports in daily life: a 
coordinated analysis of factors associated with the frequency of reporting stress. 
Journal of Behavioral Medicine, 42(3), 545–560. 
https://doi.org/10.1007/s10865-018-00008-x 
Zeidan, F., Grant, J. A., Brown, C. A., McHaffie, J. G., & Coghill, R. C. (2012). 
Mindfulness meditation-related pain relief: Evidence for unique brain 
mechanisms in the regulation of pain. Neuroscience Letters, 520(2), 165–173. 
https://doi.org/10.1016/J.NEULET.2012.03.082 
Zellner, D. A., Loaiza, S., Gonzalez, Z., Pita, J., Morales, J., Pecora, D., & Wolf, A. 
(2006a). Food selection changes under stress. Physiology & Behavior, 87(4), 
789–793. https://doi.org/10.1016/j.physbeh.2006.01.014 
Zellner, D. A., Loaiza, S., Gonzalez, Z., Pita, J., Morales, J., Pecora, D., & Wolf, A. 
 249 
(2006b). Food selection changes under stress. Physiology & Behavior, 87, 789–
793. https://doi.org/10.1016/j.physbeh.2006.01.014 
Zellner, D. A., Saito, S., & Gonzalez, J. (2007). The effect of stress on men’s food 
selection. Appetite, 49(3), 696–699. https://doi.org/10.1016/j.appet.2007.06.013 
Zeng, Q., Dong, S.-Y., Sun, X.-N., Xie, J., & Cui, Y. (2012). Percent body fat is a 
better predictor of cardiovascular risk factors than body mass index. Brazilian 
Journal of Medical and Biological Research = Revista Brasileira de Pesquisas 
Medicas e Biologicas, 45(7), 591–600. https://doi.org/10.1590/S0100-
879X2012007500059 
Zhang, R., Dong, S.-Y., Wang, F., Ma, C., Zhao, X.-L., Zeng, Q., & Fei, A. (2018). 
Associations between Body Composition Indices and Metabolic Disorders in 
Chinese Adults: A Cross-Sectional Observational Study. Chinese Medical 
Journal, 131(4), 379. https://doi.org/10.4103/0366-6999.225059 
Zijlstra, F. R. H., Cropley, M., & Rydstedt, L. W. (2014). From recovery to regulation: 
an attempt to reconceptualize “recovery from work”. Stress and Health : Journal 
of the International Society for the Investigation of Stress, 30(3), 244–252. 
https://doi.org/10.1002/smi.2604 
Zijlstra, F. R. H., & Sonnentag, S. (2006). After work is done: Psychological 
perspectives on recovery from work. European Journal of Work and 
Organizational Psychology, 15(2), 129–138. 
https://doi.org/10.1080/13594320500513855 
Żołnierczyk-Zreda, D., Sanderson, M., & Bedyńska, S. (2016). Mindfulness-based 
stress reduction for managers: a randomized controlled study: Table 1. 
Occupational Medicine, 66(8), 630–635. 
https://doi.org/10.1093/occmed/kqw091 
 
 
 250 
  
 251 
Appendix A  
 
 
 252 
 
 
  
 253 
Appendix B 
Teacher’s Stress Inventory (TSI) 
When working at school, how great a source of stress are the following factors to you? 
- Poor career structure (poor promotion prospects) 
- Difficult class 
- Lack of recognition for good teaching 
- Responsibility for pupils (e.g. exam success) 
- Noisy pupils 
- Too short rest periods (mid-morning break, mid-day break) 
- Pupils’ poor attitudes to work 
- Inadequate salary 
- Too much work to do (e.g. lesson preparation and marking) 
- Having a large class (i.e. many pupils) 
- Maintaining class discipline 
- Administrative work (e.g. filling forms) 
- Pressure from parents 
- Poorly defined syllabuses (e.g. not detailed enough) 
- Lack of time to spend with individual pupils 
- Shortage of equipment and poor facilities 
- Attitudes and behaviour of other teachers 
- Pupils’ impolite behaviour or cheek 
- Pressure from head teacher and educational officers 
- Having extra students because of absent teachers 
Response options: none / mild stress / moderate stress / much stress / extreme stress 
Reference: 
Boyle, G. J., Borg, M. G., Falzon, J. M., & Baglioni, A. J. (1995). A structural model of the  
 dimensions of teacher stress. British Journal of Educational Psychology, 65(1), 49– 
  67. https://doi.org/10.1111/j.2044-8279.1995.tb01130.x 
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Appendix C 
Work - Related Rumination Questionnaire (WRRQ) 
After work – the following questions/statements relate to your time after work. Please 
select the response that applies to you. 
- Do you become tense when you think about work-related issues in 
your free time? 
- I find solutions to work-related problems in my free time. 
- I make myself switch off from work as soon as I leave. 
- In my free time I find myself re-evaluating something I have done at 
work. 
- Are you troubled by work-related issues when not at work? 
- Do you feel unable to switch off from work? 
- Do you become fatigued by thinking about work-related issues during 
your free time? 
- After work I tend to think of how I can improve my work-related 
performance. 
- Are you irritated by work issues when not at work? 
- I am able to stop thinking about work-related issues in my free time. 
- I find thinking about work during my free time helps me to be creative. 
- Do you leave work issues behind when you leave work? 
- Do you think about tasks that need to be done at work the next day? 
- Do you find it easy to unwind after work? 
- Are you annoyed by thinking about work-related issues when not at 
work? 
Response options: very seldom, never / seldom / sometimes / often / very often, 
always 
Reference: 
Cropley, M., Michalianou, G., Pravettoni, G., & Millward, L. J. (2012b). The relation of post-
work ruminative thinking with eating behaviour. Stress and Health, 28(1), 23–30. 
https://doi.org/10.1002/smi.1397 
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Appendix D 
Dutch Eating Behaviour Questionnaire (DEBQ) 
The following questions relate to your eating behaviour. Please select the response that 
applies to you. 
- Do you take into account your weight with what you eat? 
- Do you have a desire to eat when you are bored or restless? 
- Do you have a desire to eat when you are frightened? 
- When you have put on weight, do you eat less than you usually do? 
- How often in the evenings to you try not to eat because you are 
watching your weight? 
- Do you have a desire to eat when you are feeling lonely? 
- Do you have a desire to eat when things are going against you or when 
things have gone wrong? 
- Do you have a desire to eat when you are emotionally upset? 
- Do you try to eat less at mealtimes than you would like to eat? 
- Do you have the desire to eat when you are irritated? 
- Do you get the desire to eat when you are anxious, worried or tense? 
- Do you deliberately eat less in order not to become heavier? 
- Do you have a desire to eat when you are approaching something 
unpleasant to happen? 
- How often do you refuse food or drink offered because you are 
concerned about your weight? 
- Do you watch exactly what you eat? 
- Do you have a desire to eat when somebody lets you down? 
- When you have eaten too much, do you eat less than usual the following 
days? 
- Do you have a desire to eat when you are depressed or discouraged? 
- Do you deliberately eat foods that are slimming? 
- Do you have a desire to eat when you have nothing to do? 
Response options: never / seldom / sometimes / often / very often 
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Reference: 
Van Strien, T., Frijters, J. E. R., Bergers, G. P. A., & Defares, P. B. (1986). The Dutch Eating 
Behavior Questionnaire (DEBQ) for Assessment of Restrained, Emotional, and External 
Eating Behaviour. International Journal of Eating Disorders, 5(2), 295–315. 
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Appendix E 
Spearman´s inter-correlations of survey measures: Work-related Rumination (WRRQ, Teacher Stress Inventory (TSI) and 
Dutch Eating Behaviour Questionnaire (DEBQ) 
 
Variable 1 2 3 4 5 6 7 8 
         
1. Detachment (WRRQ) 1        
2. Problem-solving 
pondering (WRRQ) 
-0.33 
1             
[-.64, .04] 
3.Workload (TSI) 
-0.35 .60** 
1      
[-.72, .09] [.36, .78] 
4. Professional recognition 
(TSI) 
0.1 0.12 0.11 
1         
[-.24, .39] [-.20, .45] [-.32, .50] 
5. Pupil misbehaviour (TSI) 
-0.13 0.12 .54** 0.15 
1    
[-.47, .22] [-.17, .39] [.31, .70] [-.26, .57 
6. Time / resources 
difficulties (TSI) 
-0.34 .58** .82** 0.24 .50** 
1     
[-.72, .08] [.30, .77] [.67, .90] [-.17, .58] [.26, .69] 
7. Poor relationships (TSI)  
-0.29 .37* .72** 0.3 .67** .75** 
1  
[-.65, .12] [.01, .65] [.49, .86] [-.12, .62] [.53, .80] [.56, .86] 
8. Restrained eating 
(DEBQ) 
0.18 0.06 -0.13 -0.09 -0.02 -0.14 -0.06 
1 
[-.18, .54] [-.29, .38] [-.50, .24] [-.42, 25] [- .40, .24] [- .49, .24] [- .42, .33] 
9. Emotional eating (DEBQ) 
0.07 .64** .48** 0.26 0.27 .46** .54** 0.17 
[-.33, .47] [.43, .79] [.17, .71] [-.05, .53] [-.05, .53] [.12, .70] [.23, .75] [-.19, .53]          
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets.   
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Appendix F 
Spearman´s correlations between detachment, problem-solving pondering and nutrients 
 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
              
1. Detachment 
(WRRQ) 
             
1             
2. Problem-solving 
pondering (WRRQ) 
-0.27 
1                       
[-.59, .13] 
3. Workday, energy 
(kcal) 
-0.14 0.33 
1           
[-.47, .20] [.02, .58] 
4. Non-workday, 
energy (kcal) 
-.42* 0.15 .53** 
1                   
[-.67, -.12] [-.27, .49] [.25, .74 
5. Workday,  
total sugar (g) 
-0.12 0.28 .50** 0.31 
1         
[-.46, .22] [-.06, .56] [.18, .74] [-.08, .66] 
6. Non-workday,  
total sugar (g) 
< .001 -0.22 .40* .58** .62** 
1               
[-.35, .34] [-.58, .13] [.06, .66] [.24, .82] [.38, .78] 
7. Workday,  
total fat (g) 
-0.05 0.15 .86** .42* .41* .35* 
1       
[-.36, .26] [-.15, .42] [.71, .93] [.07, .70] [.07, .69] [-.04, .65] 
8. Non-workday,  
total fat (g) 
-0.23 0.01 0.32 .80** 0.11 .40* .40* 
1           
[-.55, .11] [-.34, .32] [-.05, .63] [.62,.89] [- .26, .49] [.03, .71] [.04, .69] 
9. Workday, SFA (g) 
-0.23 0.33 .79** .44** .48** 0.26 .84** 0.38 
1     
[-.57, .18] [-.01, .59] [.64, .88] [.14,.65] [.17, .70] [-.10, .54] [.69, .92] [.03, .66] 
10. Non-workday,  
SFA (g) 
-0.2 0.11 .35* .80** 0.08 .39* 0.32 .88** .35* 
1       
[-.51, .14] [-.24, .42] [<.01, .64] [.67, .88] [-.33, .49] [.01, .70] [-.09, .63] [.77, .94] [.04, .60] 
11. Workday,  
MUFA (g) 
-0.13 0.28 .57** 0.24 .58** 0.25 .67** 0.19 .73** 0.05 
1   
[-.47, .24] [-.001, .53] [.19, .84] [-.19, .62] [.29, .79] [-.10, .55] [.31, .90] [-.24, .61] [.42, .89] [-.35, .42] 
12. Non-workday, 
MUFA (g) 
-0.26 0.17 0.39 .77** 0.27 .39* 0.38 .87** .38* .70** 0.3 
1   
[-.58, .27] [-.16, .47] [-.02, .71] [.54, .90] [-.12, .65] [.06, .67] [-.03, .68] [.73, .93] [.04, .63] [.46, .85] [-.13, .70] 
13. Workday, PUFA (g) 
-0.09 0.2 .41* 0.19 .43* 0.21 .39* 0.1 0.31 -0.02 .66** 0.22 
1 
[-.45, .27] [-.14, .52] [.03, .71] [-.22, .60] [.10, .67] [-.18, .53] [.01, .71] [-.31, .54] [-.06, .63] [-.42, .40] [.36, .85] [-.20, .65] 
14. Non-workday, 
PUFA (g) 
-0.14 -0.13 0.02 .49** 0.08 0.32 0.05 .61** 0.03 .36* 0.14 .73** 0.21 
[-.53, .28] [-.47, .23] [-.39, .42] [.16, .71] [-.29, .45] [.03, .58] [-.33, .46] [.36, .78] [-.35, .42] [.03, .64] [-.22, .50] [.49, .87] [-.16, .60] 
 
Abbreviations: * significant at p <.05; ** significant at p <.01. BCa bootstrap 95% CIs reported in brackets. 
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Appendix H  
 
Copenhagen Psychosocial Questionnaire (COPSOQ) (used sub-scales) 
 
Stress 
- How often have you had problems relaxing? 
- How often have you been irritable? 
- How often have you been tense? 
- How often have you been stressed? 
Response options: all the time / a large part of the time / part of the time / a small part 
of the time / not at all 
 
Cognitive Stress 
- How often have you had problems concentrating? 
- How often have you found it difficult to think clearly? 
- How often have you had difficulty in taking decisions? 
- How often have you had difficulty with remembering? 
Response options: all the time / a large part of the time / part of the time / a small part 
of the time / not at all 
 
Somatic Stress 
- How often have you had stomach ache? 
- How often have you had a headache? 
- How often have you had palpitations? 
- How often have you had tension in various muscles? 
Response options: all the time / a large part of the time / part of the time / a small part 
of the time / not at all 
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General Health Perception 
- In general, would you say your health is 
Response options: excellent / very good / good / fair / poor 
 
Quantitative Demands 
- Is your workload unevenly distributed so it piles up? 
- How often do you not have time to complete all your work tasks? 
- Do you get behind with your work? 
- Do you have enough time for your work tasks? 
Response options: always / often / sometimes / seldom / never/hardly ever 
 
 
Influence 
- Do you have a large degree of influence concerning your work? 
- Do you have a say in choosing who you work with? 
- Can you influence the amount of work assigned to you? 
- Do you have any influence on what you do at work? 
Response options: always / often / sometimes / seldom / never/hardly ever  
 
 
 
Reference: 
  
Pejtersen, J. H., Kristensen, T. S., Borg, V., & Bjorner, J. B. (2010). The second 
   version of the Copenhagen Psychosocial Questionnaire. Scandinavian  
  Journal of Public Health, 38(3_suppl), 8–24.  
  https://doi.org/10.1177/1403494809349858  
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Appendix I 
 
  
In general, 
would you say 
your health is: 
COP 
sleep 
COP 
bnout 
COP 
stress 
COP 
depr 
COP 
sostr 
COP 
costr 
WRRQ
Aff 
WRRQ
PrS 
WRRQ
det 
COPq
dem 
COPw
pace 
COPc
dem 
COPe
dem 
               
Skewness 0.277 0.188 0.526 0.041 0.858 0.801 0.695 -0.404 -0.801 -0.047 0.186 0.147 -0.081 0.387 
Std. Error of 
Skewness 
0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 0.398 
Kurtosis -1.198 -0.345 -0.555 -0.843 0.273 0.067 -0.222 -1.300 1.200 -0.746 0.611 -0.295 -0.486 -0.827 
Std. Error of 
Kurtosis 
0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 0.778 
Z-scores 
Skewness 0.697 0.473 1.322 0.103 2.158 2.013 1.747 -1.016 -2.013 -0.119 0.468 0.368 -0.204 0.974 
Z-scores 
Kurtosis -1.540 -0.444 -0.714 -1.083 0.351 0.086 -0.286 -1.671 1.542 -0.959 0.785 -0.379 -0.624 -1.063 
 
  
Your 
height 
(m) 
Your 
weight 
(kg) Your BMI 
Your body 
fat 
percentage 
Your 
waist-
height 
ratio 
Your 
systolic 
blood 
pressure 
(mm Hg) 
Your 
diastolic 
blood 
pressure 
(mm Hg) 
Your 
glucose 
value or 
Diabetes 
HbA1c 
(mmol/l) 
Your total 
cholesterol 
(mmol/l) 
Your LDL 
cholesterol 
(mmol/l) 
Your 
triglycerides 
(mmol/l) 
Your HDL 
cholesterol 
(mmol/l) 
Your HDL / 
Total 
percentage 
(%) or 
Total /HDL 
ratio 
              
Skewness 0.032 0.616 0.612 0.347 0.217 0.222 0.557 1.337 0.239 0.516 2.532 2.675 0.804 
Std. Error of 
Skewness 
0.398 0.398 0.398 0.403 0.398 0.403 0.403 0.398 0.398 0.398 0.398 0.398 0.398 
Kurtosis -0.887 0.041 -0.403 0.432 -0.455 -0.317 0.164 1.583 0.644 1.536 6.863 11.098 0.684 
Std. Error of Kurtosis 0.778 0.778 0.778 0.788 0.778 0.788 0.788 0.778 0.778 0.778 0.778 0.778 0.778 
Z-scores Skewness 0.080 1.548 1.539 0.861 0.546 0.551 1.381 3.363 0.601 1.299 6.366 6.727 2.022 
Z-scores Kurtosis -1.140 0.053 -0.518 0.549 -0.585 -0.402 0.208 2.035 0.829 1.974 8.824 14.269 0.880 
 263 
Appendix J 
 
 
 
 264 
 
 
 
 265 
 266 
 
 267 
 268 
 
   
 269 
Appendix K 
 
Comprehensive Inventory of Mindfulness Experiences (CHIME)  
Please indicate how frequently you currently have each experience. Please consider 
‘currently’ to refer to the last two weeks. 
 
- When my mood changes, I notice it right away. 
- In the ups and downs of life, I am kind to myself. 
- In everyday life, when a specific situation becomes difficult only 
because of my negative attitude towards that situation, I will notice 
this. 
- It is clear to me that my evaluations of situations and people can easily 
change. 
- When I am sitting or lying, I perceive the sensations in my body. 
- I cannot help but smile when I notice how I sometimes see things as 
more complicated than they actually are. 
- I am hard on myself when I make a mistake. 
- When I have distressing thoughts or images, I feel calm again relatively 
soon afterward. 
- I perceive colors and shapes in nature clearly and consciously. 
- I break or spill things out of inattention or because I think of something 
else. 
- I see my mistakes and difficulties without judging myself. 
- It is easy for me to stay focused on what I am doing. 
- When I have distressing thoughts or images, I am able just to notice 
them without having to react immediately. 
- When I talk to other people, I notice what feelings I am experiencing. 
- When I have needlessly given myself a hard time, I can see it with a bit 
of humour. 
- In difficult situations, I can pause for a moment without reacting 
immediately. 
- In everyday life, I get distracted by many memories, images or day-
dreaming. 
 270 
- When I ride in a car or train, I am aware of the surroundings, such as 
the landscape. 
- I try to stay busy to keep specific thoughts or feelings from coming to 
mind. 
- When caught in thoughts and emotions, it does not take me long until I 
notice it and then can distance myself from these experiences. 
- I pay attention to sensations, such as the wind in my hair or sunshine 
on my face. 
- I try to distract myself when I feel unpleasant emotions. 
- In everyday life, I am aware that many of my thoughts are 
interpretations that do not necessarily correspond to reality. 
- I am able to smile when I see how I made a problem out of a small 
difficulty. 
- I am able to observe my thoughts and feelings without getting tangled 
up in them. 
- When I read, I have to reread paragraphs because I was thinking of 
something else. 
- I notice sounds in my environment, such as birds chirping or cars 
passing. 
- I notice my feelings and thoughts and can at the same time observe 
them from a certain distance. 
- I clearly notice changes in my body, such as quicker or slower 
breathing. 
- I do not like it when I am angry or fearful and try to get rid of these 
feelings. 
- In everyday life, I am aware that my view on things is subjective and 
does not necessarily correspond to the facts. 
- Even when I make a big mistake, I treat myself with understanding. 
- When I am in pain, I try to avoid this sensation as much as possible. 
- In everyday life, I am aware of how I am currently feeling. 
- In everyday life, I am aware that my own opinions, which I take very 
seriously at a given moment, may change considerably. 
- I resent my own mistakes and weaknesses. 
- When I make life needlessly difficult for myself, I usually notice it 
shortly after. 
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Response options: almost never / infrequently / somewhat infrequently / somewhat 
frequently / frequently / almost always 
 
Reference: 
Bergomi, C., Tschacher, W., & Kupper, Z. (2013). Measuring Mindfulness: First Steps 
Towards the Development of a Comprehensive Mindfulness Scale. Mindfulness, 4(1), 
18–32. https://doi.org/10.1007/s12671-012-0102-9 
 
 
 
 
